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Forthcoming Events. 


JANUARY 20. 


Staffordshire Iron and Steel Institute:—Meeting at 
Dudley. ‘“ An Inquiry into the Causes of the Breakage 
of Rolls,” Paper by Prof. F. Bacon, M.A. 

Sheffield Metallurgical Association :—Ordinary meeting. 
“The Practical Applications of X-ray Analysis to 
Metals,” Paper by Dr. G. Shearer. 

Institute of British Foundrymen. 


JANUARY 


15. 


London Branch :—Ordinary meeting. ‘Cupola Malleable 
Cast Lron,” Paper by H. H. Shepherd. 

- JANUARY 17. 

Scottish Branch:—Ordinary meeting. “The Fettling 
Shop,” Paper by Fred. Gentles. 


A Suten of the Foundry ele. 


Examined from as many angles as possible, we 
have reached the conclusion that the foundry 
industry has suffered a loss of 10 per cent. of 
its business during the last year. In making 
this statement we would recall Sir Hugo Hirst’s 
apt remark that referring to the foundry in- 
dustry like giving India the appellation of 
a country. Both aggreg of very 
divergent interests. 


Is 


are ations 


The Steel-Foundry Industry. 


Starting with the steel-foundry industry, Mr. 
Ernest Wells’ review, written in his own inimit- 
able style, carries with it of co-opera- 
tion, with the definite plan in view of capacity 
reduction, the lines now being pursued by 


a message 


on 


the shipbuilding industry. He has asked for our 
advice on this question. To our mind, the solu- 


tion is by the creation of an employers’ federa- 


tion for the industry, which will design its 
efforts to make each member an enthusiast on 
costing; which will disseminate information on 


methods of manufacture and its relative costs; 
which will co-operate with related technical and 
research associations; which will be a_ political 


force for obtaining safeguards (if thought desir- 
able) against foreign competition; which will 
collect and circulate statistics germane to the 
industry, and finally, be the official body for 
negotiations with railway companies, public 
authorities and labour. 


As a body it should prepare carefully-worded 
and convincing publicity against competitive 
material such as drop forgings, or even establish 
in various centres X-ray depéts. The perfection 


now achieved in steel-foundry practice is such 
that an increased percentage in engineering 


structures is assured. Most of the above applies 
with equal force to other sections of the industry. 


Non-Ferrous Activities. 


Passing to the non-ferrous side, the outstand- 
ing feature of the year has been the ‘“ shute ”’ 


in the prices of the raw materials used. This 
has given an impetus to more economical melting, 
because when prices are high, these costs become 


relatively unimportant. ‘This has resulted in 


the installation of many small-sized oil-fired 
reverberatory furnaces, a feature which has been 
met by the crucible manufacturers by the de- 
velopment of superior grades of pots giving much 
longer lives. As both Mr. Lambert and Capt. 
Mortimer point out, competition from non- 
metallic substances is being faced by improved 
finishing methods, and in this connection the 
efforts which have been made the aluminium- 
foundry industry are particularly laudable. 
Magnesium castings, ‘* forging ’’ ahead, 


by 
too, are 
and its prospects, owing to its light weight, are 


extremely bright. 


Iron-Founding in General. 


lurning now to iron-iounding, any generalisa- 
tion would perhaps make gloomy reading, as 


unemployment amongst trade-union moulders has 
risen from 10 to 30 per cent. This, however, 
exaggerates the real situation, as in the South 


of England, where the moulders are not strongly 


organised, conditions have been much _ better. 
Moreover, mechanisation and the modern inter- 


pretation of the Insurance Acts may account for 


the heavy showing of the figures. 
Electrical Industry. 
The electrical foundries were kept fully em- 


ploved until the late autumn, when 
were swept into the vortex. 
real effort throughout the industry to keep 
abreast of the times. One foundry has been com- 
pletely mechanised, and a French system of con- 
tinuous casting has been installed. Dame 
tumour has it that another is to be created this 
year. We think the electrical industry is greatly 
indebted to the foundry for the manner in which 


they, too, 
There has been a 


it has tackled the problem of producing large 
quantities of light-sectional distribution boxes. 
Never in the history of the foundry industry 
have more perfect castings been made available 
at such reasonable figures. 
Pipe-Founding. 
In the pipe foundries, considerable progress 


has been made in the direction of centrifugal 
casting. The Staveley concern will be in 
production with their system of sand-spun pipes. 
The large English toundries devoted to pipes, 
possessing as they do their own blast furnaces, 
are a real national They are constantly 
modernising, and news is expected daily of a 
further important step in this direction. 


soon 


asset. 


Automobile Developments. 


The automobile foundries have also not done 
too badly. The past year has seen the new 
Morris foundry get into production. The Ford 
foundries, at Cork, have placed some important 


orders for equipment, especially conveyors, with 
iKnglish firms, whilst the creation of their new 


establishment at Dagenham, in conjunction with 
the new Austin foundry, should have a_pro- 
nounced influence on business this vear, 


Light-Castings Industry. 

The light-castings industry has been dealt with 
authoritatively by Mr. Cameron, but he has 
omitted to mention the radiator section. This 
ever-growing industry is particularly virile, and 
the extensions at Hull and the new foundry of 
Crane-Bennett at Ipswich are evidences of con- 
tinuous progress modern lines. Some steps 
have been taken during the year to standardise 
certain lines of domestic castings. If this 


on 


1s 
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done, it must be accompanied by a great British 
effort to manufacture according to the best 
quantity-production methods; otherwise it places 
in the hands of the foreigner a 
ful weapon for competition. Last year saw the 
winding-up of the National Light Castings Asso- 
ciation and the 
a wider basis under the presidency of Sir Gervais 


new and power- 


birth of a new federation on 


Rentoul, K.C., the prominent barrister. We 
wish the new association every success in theit 
efforts. 


Agricultural Implements. 

The agricultural-implement 
created a new 
involved the closing of 


foundry industry 
during the This 
a foundry at Stockport. 


combine year. 


Mr. Perey Lister has dealt at length with this 
section of the trade. Now that there are two 
huge combines, we may expect some develop- 


ments on the lines ot 
near future. 


been the 


continuous casting in the 
One development during the year 
transierence of a certain amount 
of work for road rollers from the foundry to 
the boiler shop. 


has 


Shipbuilding Foundries. 


So far as the shipbuilding foundries are con- 
cerned, they particularly badly hit, 
as little new tonnage has ordered. The 
Clyde has certainly been much better off than 
the Tyne, Wear and In spite of this de- 
pression one Tyneside foundry has made mor« 
technical this last than in 
any period since the war. They have rationalised 
their manufacturing methods, studying intensely 
moulding 


have been 


been 
Lee Se 


progress two years 


sands, moulding methods, and have 
just put into operation a new type of pulverised- 
fuel-fired rotating furnace. Another foundry 
turned out a 15}-ton cast-iron propeller in just 


over five days. 


Railway Foundries. 


The railway foundries have been normally em- 


ployed. There is an impression abroad that 
these are old-fashioned and ill-equipped. Nothing 
is further from the truth. Because their execu- 
tives—ridiculously known as foremen—find it 
difficult to buy new plant and easy to build 


home-made material, they have constructed some 
special-duty moulding machines and other plant 
which are a credit to the trade. Surely it is 
time the railway companies each created at least 
one foundry manager charged with the work of 
helping these various excellent foremen to pro- 
cure the latest obtain- 
able, and which they have been often unable to 
obtain. 


work-saving devices now 


Maybe the interest the companies are 
now showing in metallurgical research work, 
evidenced by the important appointments 
have made for this service during the vear, 
result in a better recognition of ' 
foundries carry out. 


as 
the N 
may 
the work their 


Country Foundries. 


Last year we made a special effort to inspect 
some of the smaller jobbing foundries, and were 
agreeably surprised at the efforts they were 
making to keep abreast of the times. Having 
no fixed line of manufacture, they have sought 
out and found niche in industry where 
they could manufacture something in series. The 


some 


country foundries are relying in increasing num- 
bers on consulting services for helping with the 
buying of raw material and its economic use. 


Malleable Foundries. 

To Mr. Panton’s admirable review we feel 
that we should add that, in general, the consump- 
tion per head of malleable Great 
Britain is still low with other 
countries. Great strides are being made, and 
this year has seen the new foundries of Crane 
get thoroughly into production. It is pleasing 
to record how the malleable foundries are partici- 
pating in the reorganisation of the foundry in- 
dustry by providing conveyors and elevators, and 


castings in 
in compat ison 
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in this connection Bagshawe’s, of Dunstable, 


have been very prominent. 


Other Types of Foundries. 
There 


neering, 


now remains the textile, general-engi- 
printing-machinery and roll foundries. 
There has nothing of great interest to 
report in this connection, except, perhaps, that 
one of the textile works has re- 
organised its foundries and placed them all under 
one roof, supplemented by a 
plant, whilst the roll 
deliveries to Australia 


been 
engineering 
large quantity of 


had 


long 


new have 


suspended — for 


foundries 
pel iods. 


Application of Research and Practical Co-operation, 


fesearch in general has been dealt with by 


Mr. J. G. Pearce from the official angle, which 
shows that creditable progress has been made. 
The reaction of industry to the research work 


sometimes 
at the 


sclence 


difficulties. For 
present time, owing to the advance of 
into the foundry industry, there has 
heen placed in the hands of the engineer alloyed 
and heat-treated cast iron carrying properties 
involving reliability of structure and 
strength. In general, the superiority of these 
special irons is in the direction of their high 
tensile strength, which in some instances reaches 
20 tons per sy. in. Normally, these are marketed 
under trade or distinctive names such as semi- 
steel, Meehanite, Perlit or Emmel. Yet 
officially, or at least as they appear in specifica- 
tions, they are ‘‘ cast iron.”’ Thus the cus- 
that ‘** high-quality cast iron ’ 
and ‘* high-tensile iron ’? are synonymous. These 
considerations are worthy ot attention because 
the publication of record strengths has misled 
some buyers into the belief that the founder 
has only to make the strength regulations very 
high in order to guarantee that the castings will 
meet all requirements. This concept is quite 
wrong. The 1929 specification issued by a de- 
partment of the Government, but now with- 
drawn, appears to have been put forward with- 
out a clear understanding of the applicability 
of the material for the type of castings required. 


occasions instance, 


yvreater 


tomers conceive 


It appears that this ill-advised specification was 
made without the advice of the 
after all, 
further 


practical 
foundryman, who, has to make them. 


To prevent chaos, 


such as now exists, 
we suggest that the practician be taken into 
consultation before any further specifications 


are issued. 


Foundry Equipment and Supplies. 
Whilst the 


slack, apparently 


foundries in have been 
they have not been mentally 
idle, for of all trades, they have placed a number 
of important orders for new equipment. Cer- 
tainly one of the oldest has gone out of busi- 
but most have reported excellent business 
what is important, start this year 
The supply section, that 
is, those firms furnishing consumable stores, have 
obviously felt the depression, and sales are about 
10 per cent. down. The effort which both sup- 
pliers of plant and consumable stores have made 
to meet the new 

foundry practice is 
praise. 


British 


general 


ness, 
and, 
with 


more 


good prospects, 


revolutionary conditions of 
deserving of the highest 
Because of the existing fiscal system, 
foundries are provided with a choice of 
British, American, German, French and Belgian 
plant, which certainly has had the effect of 
making the equipment much more varied and 
interesting than one sees anywhere else in the 
world. 


Conclusion. 


So far as the prospects for this year are con- 
cerned, and after examining the situation from 
as Many angles as are available to us, we en- 
visage no boom, but a steady increase in trade 
from now on, a lesser decrease than usual in the 
summer months and a stronger pick-up in the 
autumn than has been usual in recent years. 
But, of course, this is on a strictly relative 
basi 5. : 
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Random Shots. 


I travelled on the Underground a few days 
ago in a carriage which for n 
comfort is a improvement on anything 
they have yet used in the way of roiling stock, 
It was widely labelled in big letters as an all- 
British coach, and inside, in place of the usual 
advertisements, were beautifully printed notices 
indicating where in the country the parts were 
made. One such said that the castings had come 
trom Glasgow. 


uppearance and 
great 


Ot course 
castings of 


many 
one 


parts of the car contained 
kind or another, and _ the 
geographical enumeration of their origins would 
have taxed the size of the notices. But the 
attitude of those outside the industry to castings 
is curious. Apparently a casting Is not a casting 
when it is incorporated into a machine, but a 
casting used as such remains one. Such a defi- 
nition, of course, excludes the most important 
castings made. Thus a cylinder ceases to be a 
casting and a brake-block does not. 


o * * 


Anyway, the coach was a credit to its makers 
and users, and one might well wish that the 
Underground genius for organisation, explana- 
tion to the public and artistic publicity was 
possessed in equal measure by the main lines. 


* * * 


This, | is one of the best 
stories I have heard for a long time, and only 
requires a Scotch accent in the way of stage 
props. 


venture to suggest, 


A Scot went out one cold day on the links 
and covered an exhausting eighteen holes, 
tramped back to the club-house and rewarded 
the caddy with threepence. (Perhaps some 
golfer wiil tell me authoritatively whether it 
should be ‘‘ caddy ” or ‘‘ caddie.’’?) The caddy 
looked at his man and said, ‘‘ D’ye ken I can 
tell ver fortune by these three pennies? ’’ The 
man shook his head, and the caddy examined the 
first penny intently. Ultimately he gave 
tongue. 

‘* The fir-r-r-rst penny tells me that you’re a 
Scotsman, eh?’ ‘ Yes,’’ replied the golfer. 

‘* The second tells me that you're a bachelor.”’ 
‘ Yes,’’ responded the Scot. 

Triumphantly the caddy had his_ revenge. 
‘And the thir-r-rd penny tells me that yer 
father-r-r was a bachelor, too.’’ 


* * * 


I suspect that Scotsmen are parties to a con- 
spiracy to become the subjects of funny stories. 
I am proud to number many friends north of 
the Tweed, and it is a constant source of wonder 
to me that Scots should, in the first place, have 
attributed to them their reputation for canni- 
ness, and, secondly, that, having it, they should 
be content to sit down in silence and not 
repudiate it. Perhaps, like the Ford car jokes 
from the Ford works, they appreciate the pub- 
licity. There is said to be a special department 
at Aberdeen for the purpose of evolving jokes 
on the theme of Scotch thrift. 


* - ~ 


There is a good revue joke of a voice heard 
in a fog and the hearer immediately knows it is 
that of a man he has been looking for for years 
in order to repay a loan. The lender firmly 
refuses to accept it, and when the stage fog lifts 
the audience sees the earnest seeker to be a Jew 
and the magnanimous lender to be a Scot, 
complete with kilts. 

MarKSMAN. 
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Pure-lron Electrodes for Welding Cast Iron.* 





By H. D. Lloyd and J. S. G. Primrose. 





Notwithstanding the progress which has been 
made in this country as well as abroad in the 
replacement of castings by forgings and other 
types of structures, there are still a very great 
number of parts used daily in engineering struc- 
tures which are of necessity made of cast iron. 
The use to which these castings are put, as well 
as the conditions under which they are made, 
frequently lead to fractures or failures, and in 


the endeavour to mend or remedy these the 
application of welding is useful. 
When it is considered what a complex and 


heterogeneous group of metals is covered by the 
generic term, ‘‘ cast iron,’”’ it is not surprising 
that difficulties are often met with, not only in 
producing sound castings, but further in making 
sure that any kind of welding treatment will 
be satisfactory in making good damage or de- 
fects. It was soon obvious that what is known 
as ordinary smith’s welding is quite impossible 
with cast iron, on account of the large per- 
centage of elements present making the iron- 
base crystals brittle instead of malleable, and 
at the same time unable to adhere by a process 
of intercrystaliisation such as occurs in the weld- 
ing of pure soft iron. 


Effect of Phosphide Eutectic. : 
The cast iron must be raised to fusion tem- 
perature before any joining of the metal can 
take place, and such drastic heating involves the 
melting of at least the surface of the metal. In 
the case of common phosphoric irons, there may 
be a certain amount of liquation of the more 
easily fusible parts to give an irregular and 
therefore better holding surface to the added 
metal, but there is always the disadvantage that 
the comparatively cold mass of the unmelted 
iron causes a rapid freezing of the weld metal, 
and this accelerated cooling produces a hard 
part, usually at the junction of the work and 
the weld, due to the retention of the dissolved 
carbon in the combined or white condition. 
Whilst the weld metal may itself compara- 
tively soft, the hard junction layer is practic- 
ally unmachinable, and this constitutes one of 
the great difficulties of welding cast iron in 
such a way as to be of use to the engineer 
desirous of using it. 


be 


Existing Practice. 


A considerable degree of success has now 
however been attained both in the methods of 
recovering waster castings, and of repairing 
breakages in service, if need be in position, and 
in most cases such an operation can be guaran- 
teed to give as much soundness as the original 
castings themselves. The chief methods of at- 
taining this object involve the use of a very soft 
iron, or sometimes a very low-carbon cast-iron 
filling rod, but it is largely due to the manipula- 
tion that it is possible to minimise the hard 
rim, and get a machinable weld. One of the 
earliest methods which gave a fair amount of 
success made use of the oxy-acetylene blow- 
pipe for simply melting into’the cavity or join 
to be filled, a rod of suitable composition pre- 
ferably covered with a flux to enable a clean 
bath of metal to be maintained in the weld. 


Mechanical Strength of Welds. 

Whilst pure-iron wire can be used for this 
purpose under suitable conditions, this type of 
welding has generally been practised with filling 
rods of special cast iron containing as much as 
5 per cent. of silicon to ensure that when the 
weld solidifies, as much as possible of the carbon 
will be precipitated as graphite, and very little 








» From_ a Paper read at a meeting of the Institution of 
Welding Engineers on January 8, 1931. 


left in the hard, combined condition. To get rid 
o* the chilled edge in this case, it is almost a 
necessity that the whole casting should be pre- 
heated, and when success has attended the actual 
welding operation, there is often a great danger 
ot the casting failing again, not at the weld even 
when it is perfectly sound, but just outside of 
the weld area at a short distance away from it, 
where there has been formed, by reason of the 
extreme heating effect produced, a_ layer of 
altered graphite which has been known from 
practical tests carried out on a wide range of 
test bars, to lower the transverse’ breaking 
strength as well as the tensile strength of the 
cast iron by as much as 15 and sometimes 20 per 


cent. from that of the original cast structure. 
There is also the danger of considerable dis- 


tortion taking place in large or intricate cast- 
ings when they come to be preheated prior to 
such a welding operation, and if sufficiently slow 
cooling is not achieved in this manner, which 
serves to remove many of the internal 
left in the casting, then a subsequent 
annealing may have to be resorted to, and this 
further acts detrimentally on most types of cast 
iron. 


also 


stresses 


Burning-cn. 
What really amounts to a welding process is 
occasionally practised in the foundry, when a 
broken or defective part is mended by what is 


known as ‘“ burning-on ’’ with molten cast iron 
poured from a ladle. In this case the part 
affected is made to form one side of an open 


mould, the shape of the required addition being 


moulded in sand around it. The heat of the 
molten iron poured through the open mouid 


raises the exposed face of the solid metal to 
fusion heat, and when this is attained, the outlet 
from the mould is stopped, the space filled up 
with a sufficient head of molten metal, and the 
whole allowed to cool slowly in the sand. With 
moderate this method is remarkably 
successful, and is capable of producing in skilled 
hands a joining of two separate parts which 
will not break in the weld, generally due to a 
finer graphite and grain size existing there, and 
further there is almost no appreciable weakening 
of the adjacent iron, since the heat is not nearly 
so great or so intense as the oxy-acetylene flame, 
and hence there is not the same chance of the 
surrounding graphite altered and 
weakened. 


care 


> or 
being 


Thermit Process. 

A similar method of welding cast iron which 
does not necessitate the transportation of the 
broken casting to the foundry floor is the thermit 
process, in which the heating of metal is brought 
about by the intense evolution of heat by the 
alumino-thermic reaction whereby the powdered 
aluminium oxidises at the expense of the iron 
oxides present, with the production of a small 


bath of highly-superheated iron. This _ is 
generally prepared in a_ small specially-lined 


crucible immediately above the cavity to be filled, 
and on raising the stopper the fluid metal runs 
into the cavity and before solidifying raises the 
surface to a fusion heat, when intercrystallising 
takes place during the subsequent cooling. 

The greatest advance was made when 
tricity first employed for producing the 
necessary localised heat for welding cast iron, 
only the carbon electrodes at first used not only 
fused the cast-iron filling rods in order to melt 
them into the weld, but there was a considerable 
tendency to carburise the added metal, and, 
even when preheating was used to aid slow cool- 
ing of the weld, the hard region in the fusion 
zone was generally too hard to machine, and this 
rendered the method expensive as well as 
troublesome. 


elec- 
was 
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Metallic Arc Method. 

Recently the most promising methods of opera- 
tion involve the use of the metallic arc, in which 
case the electrode itself acts as the filling rod 
and conveys the necessary current to melt the 
added metal, which is best laid down in the 
deposit of the weld in short runs so that heat- 
ing is localised to the greatest possible extent, 
and deleterious effects upon the surrounding iron 
are reduced to an absolute minimum. In this 
method of operation it is not advantageous to 
preheat the casting, and in fact for moderately 
large jobs it is best dispensed with, since apart 
from the trouble of preheating uniformly, there 
is always the risk of serious distortion which 
may not be easily rectified. 


Soft-Iron Rods. 


In most cases no matter whether only a smail 
patch is needed or quite an extensive addition is 
heing made to a badly eroded part, or even, in 
extreme cases, where a considerable portion has 
dropped out, the best filling rod to use is one of 
soft iron of the greatest purity, as even mild 
steel of ordinary quality contains quite appreci- 
able quantities of impurities which act detri- 
mentally to the necessary changes which take 
place in laying down successive layers of weld 
metal. In this connection it may be well to 
note the growing tendency to employ bare wire 
electrodes, and without any surrounding atmo- 
sphere of neutral or reducing gas, expect to 
find a perfectly sound weld made in an oxidising 
atmosphere. Not only is there a considerable 
proportion of oxide formed and dissolved in the 
weld metal as it melts and precipitates itself 
across the are space, but at the high are tem- 
perature the nitrogen from the air actively 
unites with the iron when it is unprotected by 
a fusible coating which ought to be there to 
form a protective flux. The presence of iron 
nitride in such welds made with bare wire is 
inevitable, and as such nitride hardening acts 
in a superlative fashion in producing unmachin- 
able spots, its use and presence cannot be too 
strongly deprecated. 

The great advantage of using pure soft iron 
must be obvious, not only from a metallurgical 
but also from a practical point of view, always 
provided that it is coated with a suitable flux 
which will act not only as a protective to the 
fine particles of highly-superheated metal which 
are shot across the are space into the cavity to 
be welded, but also ensures a very useful cover- 
ing to the bath of molten metal laid down on 
the surface being covered. The adhesion of the 
added metal to the cast iron is perfect, due, in 
part, to the high absorptive powers of the pure 
iron for carbon when in the highly-heated molten 
state, and thus a considerable dilution of the 
carbon content takes place at the actual junction 
of the work and the weld metal. By making 
short runs, it is quite easy to see that any slight 
chilling effect of the mass of the casting upon 
the first layer of the added metal is perfectly 
removed by annealing when the second and sub- 
sequent layers of weld metal are run over the 
first. The whole heating effect is so strictly 
localised that no considerable contraction 
stresses are set up in the surrounding parts of 
the casting, or even upon the weld metal itself, 
but the latter being of such pure soft metal 
will stand a certain amount of distortion without 
fracturing, or even putting undue stress upon 
the metal in the casting. In this way with but 
ordinary care, it is possible to lay down a 
thoroughly sound and strong weld, which has not 
materially harmed the original iron, and pro- 
duced a join which is readily machinable, with- 
out the trouble of either preheating or subse- 
quent annealing. 


Welding a Gas-Engine Bed-Plate. 

As a practical example, details may be given of 
the successful welding up of a large gas-engine 
hed-plate which failed through a crack develop- 
ing in the water-jacket end, and extending 
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almost 10 ft. along the bottom of the bed. Re- 
placement would have involved both considerable 
cost and delay, and the repair was effected easily 
in a very short time by means of a double veed 
weld made with soft iron. Photographs 
taken both the finished repair indi- 
cate the extensive nature of the welding opera- 
tion. No preheating was employed, and very 
light runs were taken to cover the join’ in 
successive layers of five and even six thicknesses. 
In the middle machined face the cast- 
iron part had completely broken out, and a new 
part had to its shape, and was 
actually welded in near the middle of the crack. 
Only on this position was it found advisable to 
make a top run metal filling 
rod, to finish the weld before machining in order 
to get the smoothest possible surface. Another 
instance concerned a flywheel in which one ot 
the radial arms had cracked near the rim, and 
after two successive attempts at welding, which 
only resulted in a further portion cracking 
away when the rim cooled, the built-in portion 
was successfully joined by the aid of pure soft 
iron, and continued to active for 
many years. Numerous cases can also be cited 
of slight cracks in water-jacketed cylinders, 
which were satisfactorily welded up with pure- 
iron electrodes, and no trouble was experienced 
in lapping them out to the correct size. 


pure 


ot sides of 


or one 


to he cast 


oft a non-ferrous 


do service 


When occasion demands that the added metal 
shall be for certain purposes of practically the 
same composition the cast iron to which it 


is welded, then instead of attempting to get a 


cast-iron filling rod of such different com posi- 
tion that after it has suffered oxidation losses 
in the metallic are it will be approximately the 
same as the casting, it is often preferable to 


start with a pure-iron electrode, and by means 
of suitable adjusting the flux coating, to deposit 
a synthetic cast iron in the weld which will be 
free from sulphur and _ phosphorus 


tions, both being hardeners 


contamina- 


Fluxes Used. 
Manganese, in the form of its dioxide, is 
therefore a most useful constituent of the flux 


coating, and generally plays an even more im- 


portant part in protecting the pure iron from 
oxidation and nitriding than any easily re- 
ducible silicon carrier used for softening the 
weld metal. By these means it is possible to 


produce a weld metal in which the free graphite 
in a very small and uniform condition, 
a2 minimum amount of combined carbon 
present, but there is still the difficulty of getting 
somewhat harder weld metal at the junction 
with the work, and a risk of finding this too 
hard to machine. Alternative methods which 
have been include the electrode metal of 
1 per cent. carbon steel, and even with up to 


is and 


used 


20 per cent. of nickel addition, but in these 
cases again the Brinell hardness value of the 
weld addition often exceeds 300 kilos per sq. 
mm. under the 10-mm. ball and 3,000 kilos 


loading, and when that is so there is generallv 
trouble in machining. 


An point often overlooked 
when welding repairs have to be done on cast- 
iron parts, and that in regard to the size 
of the graphite flakes which have separated out 
in the casting. When these are comparatively 
large and plate-like in their flaky formation, 
then there usually considerable trouble 
making a good weld, and this is no doubt 
due to the difficulty of getting a clean 
foundation for the added metal, and also 
formation of carbon-dioxide gas fram the oxida- 
tion of the exposed flakes under the heating 
action of the are. Much more satisfactory work 
can quite easily accomplished with the 
modern form of low-silicon irons of the pearlitic 
variety, in which the ground mass has practic- 
ally no free silicon ferrite, and the graphite 
particles are in the finest and 
soluble form possible. 
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Welding Malleable Castings. 


the most difficult varieties ot iron 
that known as white-heart malleable. 
When ordinary steel electrodes are used there is 
usually formed a rim of white iron near the 
junction of the weld metal and the casting, and 
to obviate this it has been usual to employ a 
non-ferrous filling wire, such Tobin bronze, 
which is low in tin content. Whilst this may be 
satisfactory tor Many purposes, the presence ot 
the non-ferrous metal frequently leads to active 
corrosion being set up, and where this has to be 
guarded against, then the remedy is the use of 
a soft pure which minimises both this 
trouble and the amount of hard layer between it 
and the metal of the casting. Much less trouble 
involved in the welding of the black-heart 
variety of malleable cast iron, since the amount 
of carbon contained in this, although often 
greater than in white-heart, is practically all in 
the free amorphous graphitic state. 
is very 


One ot 
to weld 


cast 
Is 


as 


iron, 


Is 


This iron 
much more ductile than the white-heart 
variety, and therefore more readily bends than 
breaks, that it not often that 
occur and require to be mended. 

Use of non-ferrous metal filling rods is chiefly 
found to be of advantage in such cases as the 
castings consisting very thin very hard 
iron, and any filling would set up such 
stresses as would probably lead to spontaneous 


so is fractures 


ot or 


iron 


fracture of the casting as it cooled. Apart 
from the Tobin bronze mentioned above, two of 
the most common alloys used are phosphor 


bronze and the copper-nickel composition known 
as Monel metal. Even if not used entirely to fill 
the welded join, the latter can be very advan- 
tageously employed in making a final run on the 
top of a series ol sott pure-iron runs on places 
where extensive additions of weld metal have 
heen made, and where specially smooth finish is 
required in the machining operation. 


Danger Zones. 


It has recently been 
good method of testing 
weld 


metal 


suggested that a very 
the service ability of a 
is to ascertain the forgeability of the weld 
itself. In this connection a word of 
warning might be sounded in regard to so test- 
ing the forging properties of a pure soft iron 
weld, since it differs from mild steel similarly 
deposited. Thus, whilst there is a critical work- 
ing range in mild steel between 350 and 450 deg. 
C. in which bending, ete., is not practicable, 
similarly in the pure soft iron there is a work- 
ing temperature range in which it is not malle- 


able. This range extends from 900 to 1,000 deg. 
C., between which temperatures welds should 
not be bent or hammered, but either above or 


helow this the weld metal will satisfactorily with- 
stand the severest punishment without loss of 
malleability. 

In conclusion, it must be admitted that the 
successful welding of cast iron is not always an 
easy matter, as much depends upon the skill 
and experience of the operator, and the type of 
rod preferred by one will not always suit 
another. Each individual case of cast-iron 
repair must be carefully considered in the light 
of previous experience, and the best method 
decided upon only after all the aspects of the 
requirements of the finished weld have been 
decided. Preheating should be avoided wherever 
possible, and a great aid to this is the use of 
pure soft iron electrodes put on with thin runs. 
Experienced men can produce excellent results 
and guarantee an equal satisfaction to the 
original castings, but until such time as a non- 
destructive form of test can be applied to every 
weld, either as a visual X-ray shadowgraph or a 
magnetic indicator of discontinuity, 
there may always be a small proportion of cases 
in which disappointment occurs. 


serious 





When grinding magnesium, use a work speed of 
80 ft. per min. and a peripheral speed of 1.000 ft. 
per min. 


JANUARY 15, 1931. 


Brass Valve Castings. 


A meeting of the London Junior Section of the 
Institute of British Foundrymen was held at the 
offices THe Founpry 
January 2, when Mr. G. C. 


ot TRADE JOURNAL on 


Pierce (Past-Presi- 


dent, London Senior Branch) gave a_ short 
lecture on non-ferrous foundry practice. In 
the absence of the Chairman, Miss M. D. 


Pittuck, Mr. L. H. Howell occupied the chair. 


Producing Valve Castings. 


Mr. Pierce confined his remarks to the esti- 
mation for, and the production of, a small three- 
way brass valve casting, and pointed out the 


methods to be used to obtain and carry out 
successfully a large order for such a job. The 


value of the weight of metal used was a first 
necessity, and in the event of having to estimate 
from a blue print, great care had to be used in 
arriving at the correct values, as the difference 
of perhaps only a farthing in the final price 
might mean the loss of an order. The kind of 
pattern to be used, and also the corebox, had to 
he determined, and the production of a pattern- 
plate was also a necessity. It might be found 
that a plate made of imitation stone was quite 
suitable for this purpose, as this was a strong 
and durable material, giving a very good finish, 
coming out very true to size, and thus enabling 
one to turn out castings with a good skin and 
very fine limits. A good pattern-plate was 
essential, as castings such called for could 
not be made from an indifferent plate, as it 
would not give the very definite sizes in the 
finished castings, which were imperative owing 
to their having to fit into close-fitting jigs for 
working upon in the machine shops. 


to 


as 


Only the best type of moulding boxes could 
he used for jobs of this description, and the 
pressed-steel type were very suitable. Considera- 
tion had to be given to the whole of the tackle 
to be used, as any shortcomings in tackle meant 
extra labour, which was the most expensive 
factor in the whole job. The number of moulds 
it was possible to make in any given time, in 
conjunction with the time taken in making the 
cores, would prove the most expensive items, and 
any improvement in tackle which would reduce 
this time was very important. 

As the job might have to conform to a definite 
specification, no liberties could be taken with 


the metal used, particularly so when a test of 
over 200 Ibs. per sq. in. pressure might be 
applied before acceptance of any casting. 
This actually sometimes happened, and 
under such circumstances, when the _ cast- 
ing might be only of -in. general thick- 
ness in section, the person who endeavoured 


to depart from any specification without first 
obtaining consent, no matter whether he was 
foundry owner, manager or foreman, was an 
wise. It should mentioned that an altera- 
tion in a specification might mean a change in 
the machining speed of a material, and trouble 
might then be experienced in this direction. 


be 


Other points touched upon were the necessity 
for laying out the progress of the job to avoid 
useless or duplicated labour in such operations 
the transport of sand or castings, the 
trimming of castings, and emphasis was laid 
upon the strict care required in the melting of 
the metal, as any careless work in that direction 
might easily ruin everything. 


as 


In the subsequent discussion, Mr. Pierce dealt 
with the question of sands to be used, stone 
pattern-plates, porosity and hot cracks, and 
finally answered other questions regarding some 
faulty castings submitted for examination. 

A vote of thanks, proposed by the Chairman, 
and seconded by Mr. F. C. Cummings, was 
accorded the speaker for his helpful pointers 
towards improved non-ferrous foundry practice. 
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Blackings and Coal Dust. 


A HELPFUL PRACTICAL DISCUSSION. 


At the December meeting of the Newcastle 
Section of the Institute of British Foundrymen, 
Mr. Harry Winterton, of Glasgow, repeated his 
lecture on ‘Coal Dust and Facings in the 
Foundry.”’* Mr. A. Logan presided. The dis- 
cussion which followed was extremely helpful and 
indicated in no uncertain manner the necessity 
for further research to be carried out on many 
of the points raised. 


Plumbago and Clay. 


The discussion was opened by Mr. R. J. SHaw, 
who said that there was one practical point 
which had occurred to him and upon which Mr. 
Winterton did not seem to have touched. He 
had spoken about mixing blacking with some 


adhesive material. Should they put clay in 
blacking or had it always adhesive material 


already in it? Personally he thought plumbago 
necessary on a green-sand mould. He would like 
Mr. Winterton to elaborate the point about the 
use of clay. 

Mr. Wixterton remarked that proprietary 
blackings were manufactured which were 
already mixed for certain purposes, and those 
facings were sent into foundries where 
somebody would put in a couple of handfuls of 
clay or something which he thought would im- 
prove the facing. 
that sort were made without real justification. 
He had mentioned the case of a facing being 
made for baths and boilers. That facing was 
particularly carefully mixed and required no 
addition of any character whatever to turn out 
perfect baths. He had seen scores of them being 
made under conditions of varying character. 
Personally, he was bound to admit that he would 
be very annoyed to see anyone mixing anything 
with that particular facing. He always said 
in his Papers that he could not lay down any 
hard and fast rule for every foundry. He really 
thought that if an experiment was made with 
some of the heavier facings it would be found 
that a certain amount of colloidal matter had 
already been added to that facing and that the 
best could be got out of it if it were not inter- 
fered with in any way, provided always that the 
usual foundry practice was followed. 


some 


Stripping. 


Mr. SuHaw said that many castings had 1} in. 
of metal, but in quite a large area the metal 
would be 3 in. to 5 in. thick. When the castings 
were taken out there was no difference to be 
seen in the colour of the two parts. Mr. Winter- 
ton had said that with thicker castings he 
would add a little extra facing to that particular 
part of the mould. Mr. Shaw said that when 
the metal bit into the sand the heavy part 
seemed to strip just as well as the lighter part. 

Mr. WrnxTerTON replied that if a heavy facing 
was used it would strip the lighter part of the 
casting better than a lighter facing. It would 
certainly be better for the lighter side of the 
casting if it was heavy enough to strip the 
heavier part. If a facing which was only made 
for a light casting were used, the heavier part 
would not come out well, but if a facing which 
had been made for heavy castings were used it 
would necessarily bring out the lighter side too. 
It was not necessary to use heavy facings for 
some of the light castings, but if one had a 
heavy casting with a lighter end one would use 
a facing which would carry the heavier end. 

Mr. SHAw said that Mr. Winterton had sug- 
gested that they should take the manufacturer 
into their confidence and obtain the correct kind 
of blacking for their particular job. He thought 
that everybody added clay to blacking. Did Mr. 


* See FOUNDRY TRADE JOURNAL, Vol. 42, p. 4. 


Sometimes experiments of- 


Winterton really say that the blacking should 
be used as it came from the maker? 

Mr. WINTERTON said that he could not really 
lay that down absolutely, but if the foundryman 
took the manufacturer into his confidence he 
ought to obtain blacking which did not need 
any addition. 


Adhesive Substances in Blacking. 


Mr. Friar said that he thought Mr. Shaw’s 
question had been, whether it was necessary to 
add any adhesive substance to blacking to make 
it adhere to the mould. As a general rule, one 
found that, after. mixing blacking with water 
and putting it on a dry-sand mould, when the 
mould was dried it brought off the blacking very 
easily. Was it necessary to add anything or 
would the blacking as delivered stand rough 
wear?’ As far as he knew, there must be clay 
or gum added to make the blacking stick to the 
sand. 

The Lecturer replied that whilst blacking was 
produced which might not require strengthening 
up to a certain weight of casting, beyond that 
size of mould it sometimes was necessary to add 
something which would help the blacking to 
adhere to the face of the mould. The quantity 
that was added depended on the actual foundry. 
There were some blackings which required no 
addition whatever for heavy castings. 

Mr. Saw asked whether Mr. Winterton would 
say that those blackings worked as well. For 
instance, if a reasonable amount of china clay 
was added to the blacking it worked very 
smoothly. Did Mr. Winterton think that special 
blackings such as he had mentioned worked in 
the same creamy fashion that blackings would 
with an addition of, say, china clay? 

Mr. WrntTerTON said that, whereas certain 
foundries did use facings as delivered to them, 
without addition, and obtained excellent results, 
other foundries added something and were quite 
convinced that their results were better. 
Facings could be obtained containing as much 
as 95 per cent. of carbon, and he would say it 
would be necessary with such a facing to add 
something in order to make it adhere to the 
mould, because it was practically impossible to 
make almost pure carbon adhere to the mould 
without extraneous assistance. 


Clay Wash. 

Mr. Pavuin said that, whenever there was a 
rather bad draw and the mould had to be 
patched up, clay wash was used, and he had 
always understood that that was a dangerous 
business, because there was always a tendency 
for the clay wash to form an impenetrable skin. 
Was there not as equally dangerous an element 
in the use of clay wash in blacking forming a 
partially impenetrable skin which prevented easy 
ventilation. Blacking was used as protection 
against the searching action of the metal. Was 
it not possible that it had a detrimental effect 
in the way? 

Mr. Winterton said that he had made similar 
experiments with clay and blacking as he had 
with coal dust. He had found that where the 
mould had been properly vented the laying on 
of the clay wash mixed with blacking made no 
difference whatever to the actual venting of the 
mould or to the face of the casting, provided 
that the facing had been laid on all at one time. 
If it had been laid on and allowed partly to dry 
and then some more had been added, he had 
found that the face of that would lift off and 
that serious scabbing would be caused. He had 
not found that happen when the whole of the 
mould had been blacked at the same time. By 
making experiments one was able to meet trouble 
that might be caused through various in- 
gredients going wrong. He was at the present 


time experimenting with parting powder and 
one or two other things as well as facings, and 
he always found it best to make trouble in order 
that he could see the best way to get over it. 


Mixing Blackings. 


Mr. Gresty asked Mr. Winterton what he 
considered was the proper way to mix blacking 
in a foundry. The average foundry had a tank 
into which a certain quantity of blacking was 
put and more or less clay wash added, and it 


was then stirred. Under those circumstances 
nothing approaching a homogeneous mixture 
could be obtained. Could Mr. Winterton tell 


them the correct way in which blacking should 
be mixed and if it should be kept in constant 
motion. Another matter he would like to ask 
about was his remarks on the relationship be- 
tween the contraction of sand and excess of coal 
dust, as it had seemed to him that there was 
something wrong with his arguments on that 
point. 

Mr. WINTERTON explained, with regard to Mr. 
Gresty’s last remark, that it was generally 
thought the addition of coal dust caused the 
mould to expand. He thought they would agree, 
after seeing the slide he had shown, that instead 
of being expansion it was actually contraction 
which took place, because contraction was defi- 
nitely shown when they had been able to stuff 
the openings with more coal dust. With refer- 
ence to the mixing of blacking, he had never 
come across a machine for mixing it, either in 
England or in other countries.* He had gener- 
ally seen so much blacking, so much water and 
so much clay used, and he was afraid that the 
proportions had also been ‘‘so much.’’ That 
was one of many pojnts, and in speaking to prac- 
tical foundrymen he would ask them to be fair 
in their dealings with their refractories and 
insist on having the right proportions used for 
certain jobs. When they had discovered the 
proportions which gave the best results, they 
should adhere to them and see that the same 
mixture was put on to the moulds day after 
day. Constant agitation was not necessary. If 
the mixture was made in a haphazard way, it 
was scarcely fair to the manufacturer. 


Steel Mould Facings. 


Mr. Stopie asked Mr. Winterton if he would 
inform them whether blackings had been used 
for steel moulds, and whether the same results 
were to be expected. For instance, with an iron 
mould less refractory sand was used. One of 
the arguments Mr. Winterton had put forward 
was that blacking was used because of the lack 
of refractoriness of the sand. It was apparently 
still more so in steel moulds. He had made 
some castings in oil-sand moulds, and one of 
the moulds had been blacked and the other had 
not, and he could not find the slightest differ- 
ence between the two. Mr. Shaw had men- 
tioned that he used china clay; well, china clay 
was not colloidal clay, therefore, where did the 
use of a colloidal substance enter ? 


Use of China Clay. 


Mr. WINTERTON said that he had never made 


any experiments with regard to steel, and, 
therefore, he could not answer Mr. Stobie’s 
question, but he did know that some car- 
bonaceous facings had been used in_ steel 
foundries for light castings with very good 
results. He had experimented with very hot 


iron and had seen what the carbonaceous facing 
would stand up to. With regard to china clay, 
he did not know whether they had noticed his 
answer to Mr. Shaw’s remarks. The addition 
of china clay was not recommended by him; 
he had said that if china clay was added, the 
quantity would be much more easily determined 
than with ordinary clay. He would not recom- 
mend the addition of china clay. 





* If we remember correctly, home-made machines for agitating 
blacking mixtures are in operation at the Petters and Morris 
foundries.— EDITOR. 
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Use of Coal Dust. 


Mr. LoGan asked whether Mr. Winterton had 
found any standardised amount of coal dust 
which could be regulated according to the size 


of the castings Was there any correlation be- 
tween the sizes of the castings and the amount 


of coal dust to use? What was the composition 
of the coal dust actually For instance, 
did the effect of high- or low-volatile constituent 
affect the result? Was it desirable to use high- 
volatile coal 


used ? 


for a certain section and low for 
another? Had the grain size of the coal dust 
which was added, whatever the composition, 
have any effect? He had recently taken a 
sample of the coal dust and had obtained the 


grain size, which had seemed to him to be very 


much larger than one would expect. Erith 
sand was generally used in that district, and it 
was very fine. What was the best grain size 


of coal dust to add when the moulding sand was 
very fine? He would suggest a grain size 
equivalent to the grain size of the sand used. 


The Influence of Volatile and Ash Content. 


Mr. WINTERTON replied that in connection 
with the mixing of coal dust, that was to say, 
the proportions of coal dust and various 


strengths of fat which were required, it was the 


case that the casting was usually mixed with 
one proportion throughout He had made no 
experiments with the grain size of coal dust, but 


he thought that a 
ings would use 


foundry making heavier cast- 
a proportionately coarser grade 


and they would have to use a heavier percentage. 


With regard to the plates he had shown them 
the actual figures worked out at: Carbon, 56.8; 
volatile matter, 31.2, and ash, 12.0 per cent. 


The ordinary physical test kad been all through 


a 95 sieve. High or low volatile did most cer- 
tainly affect castings, in his opinion. As a 


matter of fact, he had tried making castings 
with ordinary coal which contained very little 
ash and very low volatile and he had found the 
castings hopeless, and it not until he had 
increased the volatile to something like 28 per 
cent. that he began to obtain reasonably good 
castings. He had discovered that if the volatile 
was high it neutralised the effect of high ash, 
within reason, of 
size in 


was 


course. With regard to grain 
with Erith sand, according 
to the practice in one part of the country, where 


connection 


practically all the sand used was Erith, the 
grain size of the coal dust was a shade finer 
than that of the sand. Some coal dust was used 
down as low as 48 meshes; he had seen some 
used even down to 36, but when it reached as 
low as that it was pretty coarse and very 


irregular. 

The higher the percentage of ash the more it 
assisted in closing the pores of the mould and 
thereby caused the face of the casting to become 
harsh and 


grey. There was no question about 


it, when a high percentage of ash was used the 


casting came out very grey, and the more ash 
used, the more the appearance of the casting 


deteriorated. 


Influence of Coal Dust on Surface. 

Mr. Srosre said that Mr. Winterton had told 
them that a certain mean volatile was necessary. 
Did he think that the effect of that volatile was 
to act between the metal and the 
mould or did that volatile, in coming off, smoke 
the mould and give the very 
soot which helped the surface? 


as a cushion 


so fine deposit of 


Mr. WINTERTON replied that he thought the 
former explanation was correct. He had ex- 
pressed the opinion many years ago that the 
volatile not only formed a cushion, but also 
assisted in venting the mould. If a spot of 


water was spilt on a hot plate, it would be seen 
that that water would dance all over the plate, 


not because the water was in contact with the 
plate but because there was a film of steam be- 
tween the water and the plat In the same 
Way, in a mould, the coal dust formed a laver 
of gas between the mould and the casting. , 
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Mr. LoGan, with reference to the photographs 
taken through the mica window in the mould, 
asked whether they were looking sideways or 
downwards. Mr. Winterton replied that all the 
photographs were taken with the camera pro- 
jected directly at the object, i.e., a 
tion. 


side eleva- 


Mr. StTosie proposed a vote of thanks to Mr. 
Winterton, which was seconded Mr. SHaw 


by 
and passed with acclamation. 





A New Design of Sand Disintegrator. 


The disintegrator illustrated in Fig. 1 is of an 


entirely new design, in which are embodied 
certain features which make the machine a 


definite advance in sand-mixing equipment. It 
will be seen that direct motor drive (3 h.p.) is 
employed, and that the machine is easily portable 
and may either supported 
suspended from a crane hook. 


be on legs or 


The work of disintegrating is performed by 
steel pins mounted on a revolving plate. The 
speed of the plate, the height and pitch of the 
pins, and the clearance from the hood, have all 
heen very carefully worked out on actual foundry 
tests, and it is claimed that the sand produced 
hy this machine is of the highest grade. 


Reference to the illustration will show 
the pins are mounted on the plate in a 


that 
double 
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THe ** SILKYSAND CONDITIONER,”’ 
Messrs. Pnevvec, Limirep. 


row, and it Is important to note that there are 
no stationary pins. Any scrap which may be in 
the sand cannot possibly cause damage, and any 
sprigs which may accumulate round the pins are 
easily removed. Access to the pins is afforded 
by the design of the hood. This is split, and 
both halves, being hinged, can be swung open, 


giving complete and ready access. The only 
wearing parts are the pins, and these can be 
quickly and cheaply replaced. 

This machine, marketed as the ‘ Silky- 


sand Conditioner,"’ 
Pneulec, 
near 


is manufactured by Messrs. 
Limited, Mafeking Road, Smethwick, 
Birmingham, and we understand, 
designed primarily for the preparation of a very 
fine grade facing such as is used in the stove- 
grate trade. There are various ways in which a 
machine of this type might be applied, and the 
makers are, of course, able to offer proper advice 
n this point. 


Is, 
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. 
Book Review. 
Non-Metallic’ Inclusions in Iron and Steel, 

By Dr. Cart Benepicks and Hetce Lorevisr, 

Published by Messrs. Chapman & Hall, 

Limited, of 11, Henrietta Street, London, 

W.C.2. Price 30s. net. 

This book, which is dedicated to Sir Robert 
Hadfield, F.R.S., is the outcome of a scholar- 
ship presented to the Metallographic Institute 
in Stockholm by Sir Robert. Unfortunately for 
the foundry industry, the investigations have 
not extended far cast-iron or even steel 
castings. Indeed, the whole subject is studied 
from the wrought-material angle, that is from 
the viewpoint of steel-ingot making and sub- 
sequent operations. The object of the book is 
clearly set out in Part I, and the sort of in- 
formation likely to interest foundry metai- 
lurgists is encountered in Part II, wherein the 


as as 


Fe-S, Fe-S-C, Mn-S-Fe-S, Fe-Mn-S equilibrium 
diagrams are reproduced and_ discussed. 
Another series which interests the foundry 
metallurgist is that incorporating oxygen in 


some form or other, as will the silicates, which 
are so often entrained in badly-run castings. 
The next phase, the phosphide inclusions, is of 
real interest to those studying the theory of 
the manufacture of builders’ castings and the 
like. We notice (according to Houghton) that 
the lowest melting point for the iron-phosphorus 
eutectic 1,050 deg. C., but we always 
imagined that at least one eutectic was liquid 
below 1,000 deg. C. However, on page 131 the 
subject, together with references to the latest 
researches on the subject, are detailed, and no 
doubt further search would clear up the point. 


The more or less rarer elements from th» 
foundry point of view—titanium, zirconium, 
vanadium and the like—are all carefully con- 
sidered. The identification of inclusions set 
out on page 176 et seqg., and will be extremely 
helpful to investigators. 


is 


1S 


We have never handled a treatise which con- 
tained fuller references to the works of others. 
The indexing is not worthy of the book, whilst 
the illustrations of micrographs have suffered 
in many cases through using printed pictures 
instead of original photographs. This, owing 
to the nature of the book, almost unavoid- 
able, as it would be extremely difficult to collect 
copies of originals from all over the world. We 
were impressed by the logical lay-out of the 
hook, which certainly compensates in a large 
measure for the poor indexing. We can whole- 
heartedly recommend this book to students, re- 
search workers and those engaged upon the 
theoretical side of ferrous metallurgy. 


is 








Sodium as a Steel Alloy. 


Sodium, which made its début in practical 
metallurgy as a modifier of aluminium-silicon 
alloys, has recently been utilised in connection 
with the deoxidation of steel. Mr. A. Glaznov, 
writing in ‘‘ Revue Universelle des Mines,”’ 
describes his method of using this element. He 
provides an iron cartridge covered by a perfo- 
rated lead sheath as a container for 50 grammes 
of sodium, the perforations—about 50—being 
sealed by paraffin wax. The specific gravity 
of the cartridge is about 8, so that the cartridge 
will sink to the bottom of the liquid steel. 
Actually the author uses 100 grammes per ton of 
steel used in the ladle after deoxidation with 
ferro-manganese and ferro-silicon, but not with 
aluminium. The author warning 
against the complete elimination of oxygen from 
steel. 


issues a 








When polishing aluminium, plenty of lubricant 
should be used on the buffing wheel to keep down 
the heating. 
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The Present Position 


the 


From inception of the recent largely- 
extended demand for nickeliferous cast iron, 
Toe Founpry Trape Journat believes it has 


recorded each technical advance as it has been 
made public. We were naturally pleased to have 
for review Publication B7* issued by the Bureau 
of Information on Nickel, Mond Nickel 
Company, Limited, Imperial Chemical House, 
Millbank, London, S.W.1, as it brings up to date 


all existing knowledge in the subject. The 
review which follows includes illustrations and 
45 a 
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Fig. 1.—Prariitic RANGES IN ORDINARY CAST 


CONTAINING 


covers matter not previously dealt with in our 
columns. 

The publication, which is profusely illustrated 
and well indexed, is divided into two parts, the 
first dealing with the properties of nickel cast 
iron and being, perhaps, of a more fundamental 
nature. The second treats of the practical appli- 
cation of nickel in cast iron. 

In the first part, early developments, and the 
research investigations into the influence of 
nickel on cast iron, are reviewed, and examples 
are given of the fundamental results produced by 
the addition. Consideration given to the 
relationship between nickel additions over a wide 
range and the resulting structure in the cast 
iron. 

Detailed consideration given to the reason 
for the beneficial effects produced by the addi- 
tion of nickel, and it is shown that these can be 
referred to the increased latitude which nickel 
confers, with a resultant greater predominance 
of the pearlitic condition in the cast iron. This 
is illustrated in Fig. 1, which shows Maurer’s 
diagram for cast iron of ordinary composition 
and for the same containing 2 per cent. of nickel. 
The influence of nickel on the hardness, strength 
and casting properties of cast iron is considered, 
and the relationship between the effects pro- 
duced and the composition of the iron, leads to 
a consideration of the combined effect of nickel 
and chromium. ; 

in Part 2 consideration is first given to the 
economic and practical aspect of the use of 
nickel in the foundry, and it is demonstrated 
that, in many applications, the use of nickel 
cast iron enables an ultimate economy to be 
effected, by improving the quality of the castings 
and by reducing scrap and waste. 

It is shown that, as a result of the increased 
latitude of nickel cast iron, uniformity of pro- 
duction may be obtained, especially in castings 
of varying section. As an example, in Fig. 2 a 


Is 


is 


* Issued gratis to our readers on request. 
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of Nickel Cast Iron. 


special air-cooled cylinder and head is illustrated, 
in which, by the use of nickel, the fins are tough 
and grey, whilst the heavier sections, including 
the cylinder barrel, show a high denseness and 
hardness. The quality of nickel cast iron for 
this class of work renders it specially suitable 
for air-cooled petrol engines and compressor 
castings. 

As a result of the increased latitude of nickel 
cast iron, it is shown that a marked improvement 
is obtained in the density and pressure tightness 
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3.—AMMONIA COMPRESSOR IN WHICH 
CASE AND 


in the thicker sections of castings. This feature 
renders nickel cast iron eminently suitable for 
pressure castings of all types. For example, in 
ammonia compressors, where great density is 


Sa rye" ‘ 


1] 


required in all sections owing to the aptitude of 
ammonia to leak through the slightest trace of 
porosity, nickel cast iron is used by some makers 
for not only the cylinders and pistons, but also 
for the crankease and ail other parts of the unit. 
An illustration of such compressor shown 
in Fig. 3. Examples are also given of the use 
of nickel to give the requisite pressure-tightness 
in castings which have to withstand a_ high 
pressure of petrol and other volatile fluids. 

It is shown further that, by the use of nickel, 
foundry work may be simplified owing to the 
possible elimination of chills and denseners from 
castings where trouble from porosity and shrink- 
age liable to oceur. The improvement 
machinability which results from the 
nickel, in virtue its action in eliminating 
chill, ensures an improved production in the 
machine shop, without the expense of annealing. 

The of nickel and chromium together in 
the foundry is considered, and it is shown that, 
whilst chromium employed to control the 
amount combined carbon in the iron, nickel 
nay be used to ensure machinability in the final 
casting and to produce a grey iron with a great 
uniformity of structure and firmness of grain. 
The alloy cast iron is of great service, not only 
in obtaining pressure-tight castings, but also in 
ensuring wearing quality in castings 
which are subjected to severe service conditions. 
One of the applications in this direction, which 
has now proved eminently successful, is in the 
production of Diesel-engine cylinder liners, the 
largest illustrated being over 3 tons. This grade 
iron further, found of great service, not 
only in all types of reciprocating engines and 
compressors, but also for parts of pumps, both 
of the reciprocating and the centrifugal types, 
where erosion is likely to occur by the action of 
solid matter suspended in the fluid handled by 
the pump. Fig. 4 illustrates an example of a 
centrifugal pump in which nickel-chromium cast 
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Nicket Cast |]RON 
CYLINDERS. 


IS USED FOR 


THE CRANK 


iron has been employed in order to ensure a 
lasting service under adverse conditions. 

The high hardness and strength, together with 
a good resistance to impact which is exhibited 








42 


by the alloy cast iron, renders this material emi- 


nently suitable for many machinery parts. For 
example, in Vig. 5 a moulding-machine table 
is illustrated This was cast from an ordi- 





Fic. 2 


SPECIAL 


Air-CooLep 
IN NICKEL ( 


nary quality low-silicon cast iron, with the addi- 


tion of 1 per cent. of nickel. The test-bars cast 
with this casting gave an average tensile 
strength of 19.5 tons per sq. in., together with 
a transverse modulus of rupture of 32 tons per 
sq. Im. The application of nickel in chilled and 
grain rolls is mentioned, together with several 


similar applications in which the greater dura- 
bility and hardness of the alloy cast iron proves 
of service to the foundryman and the engineer. 

As a result of extensive experience, low-silicon 
cast irons, with additions of nickel and chromium, 
indicated of heat-resisting 
castings, whilst a material possessing very valu- 
able heat-resisting qualities may be obtained by 
the use of high additions of 
obtain 


are as service for 


nickel, in order to 
the iron. This 
effect is most easily produced by the addition to 
the iron of 20 to 25 per cent. of 
‘* Monel ’’ metal (a nickel-copper alloy contain- 
ing about 68 per cent. ol 
a small of 

As a material possessing valuable resistance to 
of the ordinary types of the 
austenitic cast iron ot great interest to 
engineers. The corrosion resistance of ordinary 
iron, however, for many applications, 
is not appreciably affected the ot 
small alloy additions, but an exception must be 


an austenite structure in 
ry 
cast about 
nickel), together with 
proportion chromium. 
several corrosion, 
is 


cast 


by use 
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Cast iron in the austenitic condition, produced 
by the addition of nickel and manganese, is men- 
tioned as having been employed for some time 
on account of its non-magnetic quality. 





CYLINDER HEAD 


[ron. 


AND MADE 


‘AST 


15. 1931 
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The martensitic structure in cast iron can he 
produced by the addition of about 6 or 7 per 
cent. of nickel, but this naturally gives castings 
which are only machinable with difficulty. In 
order to obtain a readily machinable casting a 
lower percentage of nickel, say 3 or 4 per cent., 
is generally used with certain amount of 
chromium to control the amount of combined 
carbon present, and castings of this material, it 
is found, can machined and subsequently 
hardened by a simple heat-treatment. 

As a result of the study of nickel in cast iron, 
it is found that the addition of nickel to 
iron assists :— 

The Designer, by giving increased strength 
and hardness throughout castings of varying 
section, together with uniformity of structure 
and properties in all sections. By giving reduc- 
tion of porosity troubles at difficult spots in 
casting design, eliminating the need for bushings. 
By permitting reduction of weight through 
reduction of section thicknesses. 


be 


cast 





Fic. 4.—CENTRIFUGAL PUMP IN WHICH 


CASING AND 





MovuLpING- MACHINE 
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made in the case of the attack of alkaline liquors, 


in which it has been found that cast iron with 
up to 3 per cent. of nickel is of great service 


for many parts employed in the caustic industry. 


TABLE IN NICKEL Cast Iron. 


Reference is made to the recent application 
of cast iron in the hard martensitic condition, 
especially for castings for cylinder liners and 
similar applications in the automobile industry. 


NICKEL-CaROMIUM Cast 


FRON IS USED FOR 


IMPELLER. 


The Foundryman, by giving greater latitude, 
increasing the density and pressure tightness, 
strength and uniformity throughout varying 
sections and reducing the tendency to chill in 
thin sections. By improving the casting proper- 
ties of the metal and enabling chills and denseners 
to be eliminated without risk of porosity. Nickel 
assists in a reduction of scrap and wasters. 

The Production Engineer, by giving uniform 
machinability with freedom from chill and hard 
spots. By giving a close grain which will enable 
the metal to take a high degree of finish. 

The User, by giving an economical improve- 
ment in service, through better to 
wear, corrosion and heat effects. 

A list of representative references to the pub- 
lished literature on the subject is given, whilst 
Appendix I details the recommended methods of 
adding nickel and chromium to cast iron. These 
methods are based on extensive experience and 
are submitted with every confidence that they 
are entirely effective under ordinary foundry 
conditions. 

Appendix II gives a list of recommended 
mixtures for certain definite applications. 


resistance 








Tue British CHemicaL PLANT MANUFACTURERS’ 
ASSOCIATION (166, Piccadilly, London, W.1) have 
issued a@ memorandum containing the regulations 
and instructions for exhibitors, and also the space 
application and agreement form for the ‘‘ Exhibi- 
tion of British Chemical Plant,’’ which is to be 
held in the Central Hall, Westminster, 8.W.1, from 
July 13 to 18 (the Jubilee Celebrations Week of the 
Society of Chemical Industry). 
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The Work of the Institute of British Foundrymen in 1930. 


By F. P. WILSON, J.P. (President, 1930-1931). 


HERE has been no _ necessity for the 
= foundry trade to go to Iceland this year 
to look for ‘‘ deep depressions’; they 
have approached us from all sides and covered 
the country pretty evenly. In spite of this dis- 
quieting feature, however, the Institute has 
pursued its way with no apparent diminution 
of enthusiasm. 

The Annual Convention, held at Middles- 
brough in June, was quite as well attended as 
could be expected, in view of the geographical 
position of the place, and the Papers and dis- 
cussions were fully up to the standard that we 
have come to expect at our Conventions. The 
practice of holding more than one simultaneous 
session seems to be getting standardised, and it 
is certainly successful. 

It makes possible the presentation of Papers 
on a much wider range of subjects, and so tends 
to the attendance 


of members 


encourage in- 
terested in every branch of the industry. More- 
over, it seems to come about that the discus- 


sions in the ‘‘ Session B’’ are often even more 
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animated and intimate than in the larger 
“‘ Session A,’’ owing to the fact that the smaller 
gathering consists mainly of enthusiasts and 


specialists in the topic concerned. 

The visits to local works, thanks to the great 
kindness of the firms concerned, were fully 
appreciated, and, though Middlesbrough’s in- 
dustries might hardly be expected to appeal to 
the ladies, it was found possible to show them 
something of the scenery of the North Riding. 

Annual reports do not necessarily indicate the 
exact state of the health of a technical society, 
as trade conditions may affect the membership 
roll and the finances without reducing the value 
of the general work of the society. The report 
presented at Middlesbrough was, however, in 
almost every way satisfactory. True, the in- 
crease in membership was only 22 over the whole 
of the different classes, Associate members in- 
creasing by 32, but Associates decreasing by 10. 

Much more supervision is now exercised by 
Branch Councils in regard to subscriptions in 
arrear, so we may take it that the figures in the 
report represent generally a “ live ”’ roll. 


A matter that is not easy to explain is the 
yearly loss of members, as evidenced by the fact 
that, in 1929-30, 207 were elected, though the 
numbers increased by only 22. This is, of course, 
exceptional, and largely due to the revision of 
roll referred to, but the fact remains that, as 
I stated in my address, in eight years we added 
1,300 members and lost 1,100. 














Mr. F. 


P. Witson, J.P. 


The losses cannot be due to any falling-off in 
the value of the Branch programmes, which con- 
tinue to show an extraordinary variety of topics. 
Can it be that foundrymen think they can get 
all the benefits of the Papers by reading THE 
Founpry TrapE JourNaAL, without having to pay 
an annual subscription? If so, they make a 
serious mistake. 

Tne Founpry Trape Journat, as a technical 
journal, is of a very high standard, but it can- 
not take the place of the personal contacts of 
the Branch meeting and discussion, nor of the 
social opportunities of the Convention. 

We are assured by competent observers that 
in craftsmanship we have little to learn from 
other countries, but craftsmanship is not enough. 
We are still only on the fringe of knowledge 
of the mysteries of metallurgy, and the demands 
for higher quality of material are quite as insis- 
tent as those for greater accuracy in moulding. 

I was criticised on a certain occasion for sug- 
gesting that our industry had at one time been 
in a ‘‘ rut,’’ and someone once said that a rut 
is nothing more than a grave with the ends 
taken away! If we are to avoid ruts, much less 
graves, we cannot afford to neglect any agency 
that will help to increase knowledge. 

We need more subscribing firms; we have but 
45 at present, and I was glad lately to find, when 
visiting one of our Branches, that a determined 
attempt is being made to secure the interest of 
more of the local firms, by personal canvass. 
This action I would commend to other Branches. 

I know that we may be told that this is not 
the time for incurring new liabilities, but, if 
ever there was a time when the best equipped 


staff was as necessary as the best equipped plant, 
surely this is it. I have referred at some length 
to the membership question, because it is im- 
portant that we should face the matter of yearly 
losses and try to discover the cause or causes, 
but I should be sorry if we started a new year 
in any pessimistic spirit. Most emphatically, 
there is no need for that. 

The Institute is gradually strengthening its 
position financially; its membership is growing, 
in spite of trade depression, and it is becoming, 
more and more, a body with vision, looking not 
only at the needs of its members of to-day, but 
at those of their children and grandchildren. 

The General Council and its committees de- 
vote more time and thought to the work of the 
Institute than perhaps the average member 
realises, and it is done’at no small personal 
expense, but for some time past, and certainly 
for some time to come, the matter of the educa- 
tion of the future foundryman has been, and 
will be, one of the matters claiming a large 
amount of serious consideration. 














THE INSTITUTE OF BRITISH FOUNDRYMEN. 
Members. 
Honorary life oe ~ a ’ 16 
Subscribing firms .. ‘ ; ‘ - 45 
Members... se a mn , ae 723 
Associate members 880 
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Total 1,818 
Branches .. ‘is P , és 10 
Sections of Branches ; ‘ _ in 2 
Junior sections ne oe si io in 4 
Committees and sub-committees of General 
Council .. os — on 7 12 
Branch meetings during 1930 130 
Papers presented, 
Cast iron 38 
Steel a 8 
Non-ferrous 7 
Malleable .. ee oe oe - ae 2 
General: Coremaking, patternmaking, orga- 
nisation, etc. es ee oe oe ee 34 
Total .. oe os oe oe oe 89 
Works visits oe oe oe oe ee 49 
Nationalities represented in membership me 10 
Countries in which members are resident os 16 
Invested funds £1,400 
Bank balances 750 
Total £2,150 














It is needless at this moment to enlarge on 
this side of the Council’s activities, beyond say- 
ing that, in thus building for the future, the 
Institute is taking a place of recognised im- 
portance in the educational councils of the 
nation. 

Space does not permit of detailed reference to 
other lines ‘of development now in progress, 
beyond saying that we are looking to a career 
of great usefulness for the newly-formed Techni- 
cal Committee. Its work is only beginning; he 
would be a bold man who would attempt to 
prophesy where it will end! 

The hospitality of many of our Branches is 
giving your President opportunities during this 
winter of getting to know more of our members 
personally and of seeing something of the work 
of several Branch Councils. All that has been 
seen up to the present has given evidence of 
real enthusiasm in the interests of the Institute, 
and if all Branches are like the samples seen, 
we may go forward into a new year with courage 
and confidence. 

G 
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Conditions in the Foundry Pig-lron Trade in 1930. 


By E. J. FOX (Managing Director, Stanton Ironworks Company, Limited). 


a falling-off in the demand which had been 

a strong feature of 1929. Due to 
tracts on the books, however, deliveries were sut- 
ficient to absorb the output of foundry grades 
of iron during the first quarter. 

By the end of March the demand had slackened 
off a good deal, and, as ironfounders were not 
disposed to commit themselves to forward con 
tracts, there was little inquiry for new business, 
and the outlook was not encouraging. 


, ie: beginning of 1930 was showing signs of 


con- 


PRODUCTION OF FOUNDRY PIG-IRON IN THE 


UNITED KINGDOM FOR THE LAST FOUR YEARS 
\ ear fous 
1927 1,892,500 
1925 1,539,600 
1929 1,469,300 
1930 (estimated) 1,433,900 
It was believed at that time that this state 


of affairs was only to be a temporary phase; the 
trend of business, continued in the 
downward direction, and a definite shrinkage 
in demand became manifest owing to the lack 
of forward business in the engineering and cer- 
tain sections of the foundry trade. 


howe er, 


Price Reductions. 


The Central Pig Iron Producers’ Association, 
in an endeavour to stimulate trade, made two 
reductions in price in July, 1930; one on July 
of 2s. 6d. per ton and another on July 31 ot 
a further 2s. 6d. per ton. These reductions, 
however, did not have any appreciable effect on 
business, and, owing to the high cost of produc- 
tion, the blast ‘urnaces were not able to make 
any further contribution in assisting the 
position. 

In November last it was agreed to make a 
further reduction of 2s. 6d. per ton in the hope 
of bringing business on to the market, this 
further 2s. 6d. per ton making a total reduction 
during the year 1930 of 7s. 6d. per ton. Even 
this last reduction failed to create any buying. 

The foundry pig-iron trade has been faced 
during the past year with Continental and 
Indian iron which has been imported, mostly 
into Scotland, and efforts have even been made 
te introduce this iron into the Midland markets. 

It certainly looks as if Continental and Indian 
iron would form a permanent addition in Scot- 


MONTHLY PRODUCTION OF FOUNDRY PIG-IRON 
IN THE UNITED KINGDOM DURING 1930. 


Month. Tons. 
January 139,500 
February 129,700 
March 139,800 
April 134,700 
May 130,700 
June 122,300 
July 114,200 
August 101,200 
September 107,300 
October 107,000 
November 102,500 
December (estimated) 105,000 


land, but it is unlikely, in my opinion, that it 
ean ever be economically imported into the Mid- 
lands. 


Wages Cost of Pig-Iron. 

It must not be forgotten that the gross cost 
of producing a ton of pig-iron is made up almost 
entirely of wages, and it follows, therefore, that 
countries with a lower standard of wages than 


that prevailing in this country are bound to 
have a big pull over our home producers. 

Every ton of British pig-iron involves the pay- 
ment of wages on: (a) 2 tons of coal and con- 
verting it into coke; (b) quarrying 4 tons ot 
ironstone and limestone; (c) converting these 
materials into 1 ton of pig-iron; (d) transport- 
ing these materials from the quarries to the 
furnaces. 











Mr. E. 


J. Fox. 


It follows, therefore, that 1 ton of imported 
pig-iron means the loss of wages on the pro- 
duction, transport and conversion of 7 tons of 
material. 

It is a long time since the pig-iron business 
has fallen to so low a level of prices as those 
prevailing at the present time, and it is certain 
that present prices must be substantially below 
the cost of production of many furnaces. 

The usual revival in December buying in 
anticipation of the first quarter’s trade has not 
this year shown itself, and it is evident that 


this is due to bad market conditions obtaining 
in so many branches of foundry trade. 

An endeavour has been made to restore the 
balance between supply and demand in some of 
the districts by the curtailment of production 
aut the ironworks, while some furnaces, after 
heing in operation for a considerable period, 
have been withdrawn from service. This curtail- 
ment in output, however, still leaves pig-iron 
stocks in this country increasing in volume. 


INTO 
LAST FOUR 


IMPORTS OF FOUNDRY  PIG-IRON THE 
UNITED KINGDOM FOR THE 


YEARS, 
Year. Tons. 
1927 241,943 
1928 38,718 
1929 45,470 
1930 117.311 


Protection. 


As I have stated on previous occasions, | 
still hold the view that, whilst some trades re- 
quire artificial assistance in the form of pro- 
tection, in point of fact protection on pig-iron is 
not necessary. 

The necessity lies in helping and protecting 
those industries who are consumers of pig-iron 
and who under present conditions of ever-in- 
creasing tariff restrictions are unable to consume. 

To put my point in another way, producers of 
pig-iron do not require protection against the 
imported article, but require a demand for their 
product, which probably would necessitate tariff 


EXPORTS OF FOUNDRY PIG-IRON FROM THE 
UNITED KINGDOM FOR THE LAST FOUR 





YEARS. 
Year, Tons. 
| 1927 = wea oe a a 142,3: | 
{ 1928 231,513 } 
1929 194.497 
1930 138,380 


protection for some of their consumers, and, 
bearing in mind that pig-iron can be produced 
in this country at a cost not greater than that 
prevailing in America or on the Continent, it 
seems to me that steps should be taken towards 
encouraging the consumption of a commodity 
whose volume requires to be multiplied by seven 
to arrive at its full labour-employing capacity. 








All-Mine 


have been made 
recently by lecturers and in trade publications 
to All-Mine piq-iron. We have seen no authori- 
tative attempt made to define exactly what is 
meant by the term, and think the average 
foundryman may be pardoned if he is somewhat 
in doubt as to what it means. In our opinion, 
the correct definition of All-Mine pig-iron is pig- 
iron produced direct from a blast furnace by 


A number of references 


smelting a wholly natural iron-ore burden. The 
other materials charged are fuel, and, if 
required, limestone or some other flux. If 


this definition is correct, the iron ore may be of 
one kind only, or, on ihe other hand. several 
different types and qualities may be used to make 
up the burden. 

Several technical experts appear to encourage 
the use of the phrase and to claim superior 
properties for pig-iron made from an All-Mine 
burden, without giving due weight and promi- 


Pig-Iron. 


nence to the effect of blast-furnace conditions on 
the quality of the pig-iron. Agreeing, however. 
that the burden has some influence on the 
quality, it is important that some attempt be 
made to differentiate between the different types 
of ore used. The ores available for smelting are 
of various kinds, of which the following are the 
best known :—(1) Hard ironstone as found in the 
coal measures of Staffordshire and used for 
making cold-blast iron; (2) ironstone from the 
Cleveland district; (3) Cumberland hematite 
ironstone; (4) soft oolitic type ironstone from 
Northamptonshire and Lincolnshire; (5) Spanish 
hematite ironstone; and (6) Swedish ironstone. 
These differ widely in composition, size and 
appearance, and, what is more important, in the 
ease or otherwise with which they can be smelted. 
Of the above, Nos. 1, 2 and 8 are relatively 
refractory and difficult to smelt quickly. The 
(Concluded on page 60.) 
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The British Steel-Foundry Industry in 1930. 


By G. ERNEST WELLS (Director and Foundry Manager, Messrs. Edgar Allen 


HEN the Editor of THe Founpry Trape 
W JOURNAL asked me to write for publica- 
tion an article on the steel-foundry in- 
dustry, I politely but firmly refused. I did not 
realise until the end of our lunch that on one 
occasion he persuaded butter from a dog’s throat, 
and it was then too late for me to do anything. 
[I might review the state of the industry in 
1930 by saying that the year commenced badly 
and got steadily worse—there is no question that 
this has been the experience of the majority of 
steel founders. It appears, however, that 1 am 
expected to add to this statement, and I may 
ell commence by saying a few words in regard 
to the steel-foundry position as a whole. 


Dependence on Engineering Industry. 


In the first place it should be realised that 
the steel foundry is essential to the engineering 
industries and that its prosperity or otherwise 
depends largely on the demand for machines 
rather than on the demand for steel. It follows, 
therefore, that the undoubted slump throughout 
the whole world in the demand for the engineer’s 
products has had its inevitable effect on the 
steel-castings industry, and there is no doubt 
that the position will be reversed with a general 
improvement in trade. At the same time, the 
fact must not be lost sight of that even when 
the hoped-for improvement takes place, it is in- 
conceivable that it will be of such an order as to 
call for the full-capacity output of all the steel 
foundries which exist in Great Britain to-day. 
In this connection it should be remembered that 
during the war new foundries were built and 
old foundries were extended, and, in addition, 
the introduction of the system of payment by 
results in 1919 and the adoption of labour-saving 
machinery have also tended to increase output 
capacity. The result has been that in 1929 the 
British steel foundries could have doubled their 
output had they been called upon to do so, and 
at the end of 1930 it would appear that produc- 
tion is being carried on in the aggregate at not 
much more than 40 per cent. of possible output. 
This statement is somewhat difficult to justify 
by the production of figures, for the simple 
reason that no accurate data are available. I 
have a strong disinclination to the making of 
a statement which I cannot prove, and in order 
that I might quote figures I asked the Editor 
to give me those which related to output of 
British steel foundries. He was unable to pro- 
juce them, and I feel that he has laid himself 
open to criticism in that he publishes a journal 
in which he tells us everything we do not know 
about our own industry and yet when we re- 
quire simple and obvious information it is not 
forthcoming. I am glad to say that steps are 
being taken to get at the total output of steel 
castings, and the figure is an important one, as 
only when we have it in front of us can we 
calculate the effect on the industry of the Conti- 
nental castings which are being sent here in 
substantial volume. 


Import Duties or Lower Wages. 


I am not interested in politics, and I expect 
that if I even touched on the question the 
Editor’s blue pencil would function, but I am 
aware of the fact, from intimate personal know- 
ledge, that our foundry operatives earn far more 
than men doing similar work for our Continental 
competitors, and whilst, with all other right- 
thinking men, I am averse to taking any steps 
which will reduce the standard of living in this 


& Company, Limited). 


country, L am bound to recognise facts and to 
say that unless our wages come down nearer to 
the Continental level, we shall have to consider 
the possibilities of a heavy import duty on 
foreign castings, made where the standard of 
life demanded is so much lower than ours. 

It is necessary for me to spend a good deal 
of time on the Continent, and for various reasons 
I have access to works whose product is similar 
to our own. The conditions which exist abroad 
are in many cases deplorable, according to our 
standards, and in view of the fact that Conti- 
nental trade unions are of a political, rather 
than an industrial character, it is quite improb- 
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able that we in this country shall find competi- 
tion becoming easier, following on a substantial 
demand from the foreign worker for increased 
wages and better living conditions. 


The Effect of Politics on Business. 


Whilst I am taking all this care to avoid 
politics, I should like to state that the examina- 
tion of input and output curves is intensely 
interesting; for instance, when the French ad- 
vanced into Ruhr many English buyers cancelled 
their orders abroad and placed them in this 
country. The curve giving tonnage booked 
shows the effect of this advance most clearly, and 
if one goes a little further it is remarkable to 
note how the volume of work booked was in- 
creasing steadily up to the time of the last 
General Election. Since that date the curve 
shows a definite downward trend which has not 
yet been arrested, and I leave my readers to 
draw their own inferences and to form their 
own conclusions. Subject to an improvement in 
the general state of the world’s trade, it would 
appear that the future of the steel-castings in- 
dustry is in the hands of those who are at pre- 
sent interested in it. As I have previously 
stated, it is inconceivable that the total capacity 
at present available in this country will ever 
be fully absorbed, and the only hope would 


seem the elimination of a portion of the capacity 
by some means or another. 


Reduction of Over-Capacity Essential. 


There are those who would say that in course 
of time the operation of the law of ‘‘ the sur- 
vival of the fittest’’ will put the situation in 
equilibrium, and whilst I am very much in- 
clined to agree with them, I cannot help remark- 
ing that the process is a very slow one. The 
shipbuilders would seem to have tackled the ques- 
tion with vigour, and I think that I shall not 
be accused of breach of confidence if I say that 
steel founders in this country were proposing 
a similar scheme a year before the shipbuilders 
put theirs into operation. The difficulty is to 
get unanimity amongst the steel founders them- 
selves and to produce a scheme which would be 
equitable. Here is something for the Editor to 
think about, and I suggest that with his wide 
and varied knowledge of the situation he should 
concentrate on the formation of a proposal which 
would meet the views of all concerned and have 
the result of bringing capacity and demand more 
into line. 


Idle Works or Unremunerative Operation. 


At the moment it is questionably true that 
the buyer of steel castings is in many cases 
placing his orders at prices which are well below 
the cost of production. Curiously enough, 
although the situation has been mainly created 
by the dearth of orders, it has been aggravated 
by an entirely different cause. What has hap- 
pened is that some so-called ‘‘ captain ”’ of in- 
dustry who has developed the habit of saying 
wise things so that the world may think well 
of him, has given forth the dictum that it is 
less expensive to run a works at a loss than to 
allow it to stand idle. This incomplete state- 
ment is doubtless correct so far as it goes; but 
it needs a good deal of qualification, and unfor- 
tunately there are those who are not capable 
of carrying this out for themselves, and who 
simply accept the things that fall from the big 
man’s lips without question. 


The Modern Buyer. 


The buyer, who since the war has developed 
until to-day he is possibly the shrewdest business 
man in the country, is now able to play off one 
foundry against another until a price is offered 
which means a definite loss to the maker. The 
latter books the order against his better instincts, 
but he salves his conscience with the thought 
that it is better to operate at a loss than to 
close his works, the sole reason for the conclusion 
being that some highly-placed gentleman has 
said so. My own feelings, summed up, would 
suggest that the steel-castings industry in 
general cannot and will not prosper until such 
time as those concerned in it have ‘ put their 
house in order,’’ i.e., have reduced capacity to 
a point reasonably near to the demands which 
are made on it. 

A year ago it was my duty to put the case 
of the steel-foundry industry before an expert 
group of gentlemen appointed by the Govern- 
ment, and called the Committee of Civil Re- 
search. The members of this committee were all 
eminent men and, if I may say so, they possess 
as many brains as any other similar number of 
men, estimated in terms of ‘‘ grey matter.’”’ If 
I were asked to express an opinion on what these 
gentlemen knew of the iron and steel industries 
T should make my reply with great caution, and 
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it would vary substantially according to the 
company I was in. The report produced by these 
gentlemen is not to be published, and that being 
the case, I cannot say anything in regard to it, 
as its contents are secret. I feel, however, that 
I am in a position to say just this: the com- 
mittee cannot recommend the Government to 
consider the safeguarding or the protection by 
any means of an industry in which it is obvious 
that the capacity for production can never be 
absorbed until that industry has ‘‘ put its house 
in order ’’ by its own efforts. If I have guessed 
correctly at the gist of the recommendation, it 
would appear that rationalisation is suggested, 
whatever this may mean. 


Size and Efficiency. 


An idea is prevalent in the minds of people 
who are ill-informed that the bigger the works, 
the more efficiently it carries on. My own ex- 
perience, gained to a considerable extent during 
the war, when I was officially in control of steel- 
foundry production, tells me that a small foun- 
dry may be efficient whereas a large foundry 
may be inefficient, and vice I know of 
small plants which are catering for local and 
specialised demand producing castings for which 
it is only that the man in control 
should have experience. Such a foundry is 
really werking on strictly repetition jobs, and 
given good management, it produces a sound 
article at a low price, without the aid of ex- 
pensive machinery or of highly-specialised tech- 
nical knowledge. When it comes to the produc- 
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necessary 
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tion of castings of an exactly similar nature in 
large quantities, it seems to me essential that 
the foundry itself should have a large capacity 
in order that it may be able to take advantage 
of everything which is up to date in machinery 
and plant, and that it may be enabled to employ 
highly-skilled technicians, the payment of whom 
will not fall heavily on production costs, in view 
of the large tonnage turned out. In each case 
it is highly probable that the head of a suc- 
cessful steel foundry, be it large or small, will 
U.K. PRODUCTION, IMPORTS AND EXPORTS OF 
STEEL CASTINGS FOR 1927-1930. 


Year rons Tons rons 


3087 .. . 163.300 9,500 1,300 
1928 .. . 162,600 12.900 R00 
1929 : . 166.900 14,200 1,500 


1930 (estimated) 176,000 13,560 2,160 


ve strongly individualistic in character, as only 
a man of this type can deal with a trade which 
is so full of variables and where conditions are 
so constantly changing. 


Vertical Trustification Distrusted. 


At this point I should like to tell the engineer 
that he cannot run a steel foundry simply be- 
cause he happens to be an engineer, and it is 
my hope that the trade will keep its 
individualistic character, fighting its own battles 
according to circumstances, and not attempting 
to attach itself to some other trade on which 
it can Jean. 
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Those who have had the patience to read so 
far will have gathered that the question of syn- 
chronising output capacity and demand is a 
crucial one. I make no apologies for emphasis- 
ing it so strongly, as 1 am convinced that by 
its means only can we of the foundry industry 
look forward to a brighter future. There are 
many matters in which we ought to co-operate. 
Questions that affect us as a whole should be 
discussed frankly between us, and combined effort 
should be made towards general progress. As it 
is, the atmosphere in which a meeting is held 
is an entirely wrong one, and it tends to pro- 
mote statements which may or may not be pure 
hypocrisy. Twenty or thirty steel founders con- 
gregated in a room together should find plenty 
to discuss to their mutual benefit, but it is ques- 
tionable whether such a state of affairs can be 
created when every man is at his neighbour’s 
throat. 


An Employers’ Federation a Necessity. 


No industry can be run efficiently at 50 per 
cent. capacity, and whilst such a_ condition 
obtains no group of industrialists will work to- 
gether for the common good. On the other hand, 
if it were possible to bring together a group oi 
men who felt that they were getting a return 
on their capital comparable with the amount of 
effort they put into their business, each man 
would then cease to think for himself only, and 
instead would evince a desire to work in con- 
junction with his competitor for the ultimate 
benefit of the industry as a whole. 


The French Foundry Industry in 1930. 


By CHARLES DUFOUR (President, French Foundry Employers’ 


HERE are too many foundries in France 
for the requirements of those industries 
which use cast iron in their manufac- 

ture. Consequently, production Is olten in excess 
of demand, more especially when orders become 
scarce. Prices then fall and the unfortunate 
foundryman experiences lean times. 


Employers’ Federation Ensures Success. 


We have, however, just had two or three good 
years, and this improvement arises from several 
causes. Primarily, we have developed regional 
federations of foundry employers, a scheme which 
has facilitated frequent meetings of 
ing founders who are working for the same 
clientéle. They have been able, amongst other 
things, to rationalise the selling price and cost 
price, and to ensure that it is seldom possible 
for the latter to exceed the former. 


neighbour- 


New Plant and Better Organisation. 


The French foundry industry has made great 
progress in the plant it uses, and those of our 
English colleagues who have previously visited 
our foundries and who visit them to-day have 
certainly appreciated the very real and great 
improvements effected. 

Besides, not only is it the plant which is being 
improved, and which is always making progress, 
but also it is the methodical organisation of 
work which adds its quota to the lowering of 
cost prices. 


Federation). 


Better Personnel Available. 


Aside from individual efforts the French State, 
in agreement with the French Foundry Em- 
ployers’ Federation (Syndicat Général des Fon- 
deurs de France) has created a Foundry High 


School which, by an entrance examination, 
admits candidates having a certain general 


scientific knowledge and who can further justify 
a practical course of sufficient duration in the 
foundry. ‘This institution, which the nature of 
the entrance examination ensures, allows stu- 
dents to pass through scientific and practical 
courses with good results. The High School has 
been founded in a very broad-minded spirit, 
inasmuch as foreign as well as French students 
are admitted. English students presenting 
themselves there would be welcomed, because if 
we receive voluntarily candidates of all nationali- 
ties, it is natural that our English friends would 
be particularly well received at the School. 


Effect of Tariffs. 


Such are the principal factors which have im- 
proved the working conditions of the French 
foundry industry. But it must be borne in 
mind that when there is a crisis in the mechani- 
cal and electrical engineering industries and in 
the other trades utilising iron castings, that is 
to say, in most of the French industries, this 
crisis has a strong repercussion on the foundry 
industry. The difficult period upen which we 
are entering is not, therefore, of our own 


making. It hits first our customers and then 
ourselves, and if the crisis amongst French 
founders has happened later than in other coun- 
tries, it is perhaps because France is a “ stabi- 
lised ’’ country whose prosperity depends as 
much upon agriculture as upon industry. 

In this crisis there are both general and par- 
ticular causes. Amongst the first it must be 
stated that the more important markets hitherto 
open to European exportation are now more or 
less closed, either because they have equipped 
themselves industrially or because they find 
themselves in a state of political unrest which 
excludes all possibility or desire to purchase. 


Balance of Trade. 


There is obviously no need to ascribe it to 
a world crisis. In France the crisis is heightened 
by the fact that the customs tariffs have not 
followed the increases of the majority of those 
of other countries. Our exports do not balance 
our imports, and the commercial equilibrium of 
France, which betore the treaties was favour- 
able, has become extremely deficient since they 
have been in force. We have not to consider 
in this article the consequences of this state of 
things, but always it constitutes a question which 
merits the attention of our Government. 

In brief, the crisis makes itself felt in the 
foundry industry as everywhere else. Let us 
express the hope that it will have the shortest 
possible duration and the smallest financial and 
social repercussions. 
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Some Aluminium-Founding Developments in 1930. 
By GEORGE MORTIMER (British Aluminium Company). 


NE of the more subtle advantages of being 
associated with a metal as relatively new 
as aluminium is that one never has a 
dull moment. A metal which in a short ten 
years or so increases in demand by some 300 
per cent. not only emanates an atmosphere of 
virility ; it imposes on sales executives problems 
which can only be solved by chemist and metal- 
lurgist. It follows naturally that the end of 
each year sees some newly-garnered data of in- 
terest to the practical worker, and in the fol- 
lowing notes are set out some points which may 
be interesting to founders of the light alloys. 
Most of the developments observed during the 
past year may conveniently be considered under 
the following heads: Melting practice, alloys, 
protection and finish. 

Melting Practice. 

For many years great stress has been laid 
upon the importance of oxide, the ease with 
which aluminium and its alloys may be oxidised, 
and the detrimental effect of oxide in regard to 
the strength and reliability of the casting. 

Without for a moment discounting the diffi- 
culties associated with a melt definitely contami- 
nated with oxide, it may be said at once that 
the danger of this occurring in any reasonably- 
conducted aluminium foundry has been much 
over-rated. It is quite true that aluminium 
oxidises readily. If a knife is scraped along a 
sheet of aluminium, leaving a bright scar in its 
wake, an oxide film forms immediately behind 
the blade however quickly it is done. That film 
tends to thicken, but more and more slowly be- 
cause of the strong protective action of the oxide 
film itself. A fluid melt of aluminium is 
obviously more liable still to rapid oxidation, and 
for that very reason it is instantaneously and 
automatically enclosed within a protective bag 
of oxide. If that skin is not continually broken 
and disturbed by too zealous skimming and stir- 
ring it forms the best of protectives against 
undue formation of oxide and dross. Neither 
skimming nor stirring is necessary until just 
before pouring, and this is merely a matter for 
clear-sighted foundry discipline. The point is 
that drossing and oxidation are not an essential 
feature of aluminium founding, to be put up 
with as best one may, but a function of turbu- 
lence caused by thoughtless stirring, teeming 
from a height into crucibles, pouring from a 
height into gates with sharp bends in them. 
During the past year or so material progress has 
been made in practice in the direction of tran- 
quil melting and pouring, with notable advan- 
tage to the soundness of the product. 

The Gas Problem. 

If 1930 has brought out in practice one point 
strongly it is that hydrogen, rather than oxygen, 
is the natural enemy of the aluminium founder. 
Every aluminium founder is familiar with those 
inconsequent waves of trouble due to what is 
known colloquially as ‘‘ specky metal,’’ the pin- 
holed appearance shown in Fig. 1. The high 
degree of soundness now required in aircraft 
castings, coupled with the searchlight thrown on 
the subject by Mr. Archbuit’s work at the 
National Physical Laboratory, have both tended 
to aggravate the immediate effect of this trouble 
in the matter of the percentage of rejects. 


Late in 1929 the members of the British 
Non-Ferrous Metals Research Association 
actively interested in this problem met to- 
gether and, under the auspices of the 
Association, initiated a vigorous research 
programme. Starting at the foundry end 
and with definitely ‘‘ gassed’’ melts, every 


known method of removing the gas was tried out 
under normal foundry routine conditions. The 


reports on the various methods, double-melting, 
maintaining in a plastic state for a period, 
boron-trichloride, titanium-tetra-chloride, nitro- 
gen, chlorine, and several proprietary fluxes, are 
of considerable technical and economical interest. 
At present, however, these reports must be re- 
garded as the property of members of the Asso- 
ciation, and may not be published. The prime 
causes of gases in aluminium were then investi- 
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gated, and, as anticipated, a stage was reached 
at which it was found necessary to embark on 
research of a more fundamental nature, which is 
still proceeding. 

Although it is not possible to discuss results 
obtained as yet, it is of definite practical value 
to know that one of the chief sources of hydro- 
gen in aluminium is water vapour; that the 
use of a fuel which produces appreciable amounts 
of water vapour will produce pin-holed castings ; 
that large and unduly moist green-sand moulds 
will do likewise ; that steam leakage near a melt- 
ing plant, or even a leaky roof in bad weather, 
can be shown up in increased rejects for ‘* specky 
metal.’’? Another point which throws some light 
on the uncertain appearance and disappearance 
of this class of defect can be gathered from the 
reports on the research into “‘ gases in copper ”’ 
hy the same Association. Copper also contains 
large and varying amounts of hydrogen, and it 
is found that the variability of the copper 
hardener used for making up L& and LI11 has 
a considerable influence on the soundness or 
otherwise of the castings produced. 

Coke as Fuel. 

It is not as yet economically possible to melt 
aluminium under normal foundry conditions in 
the electric furnace, although this is undoubtedly 
the ideal method. The latent heat of fusion ot 
aluminium demands so many units when com- 
pared with brass or steel. But one of the prac- 
tical issues of the above research has been to 
emphasise the utility of coke-melting, more par- 
ticularly in conjunction with one of the excellent 
coke-fired furnaces now available. Not only is 
coke economical, but it is singularly free from 
vapour when dried beforehand, and drying is 


_keen foundry executives. 


readily arranged for on the site by means of 
the furnace exhaust gases. Coke has an addi- 
tional attraction in that it is a home-produced 
fuel, an economical aspect which will not escape 
any far-sighted industrialist who, in the end, 
depends for his prosperity largely on the spend- 
ing power of his countrymen. 

One other change of thought must be recorded 
for the year in regard to melting containers. 
Plumbago crucibles have always been regarded 
as the cleanest containers for aluminium, and as 
causing less ‘‘ hard spots ’’ and other difficulties. 
Iron pots dressed with some protective wash, 
however, have been almost universally popular 
because they were cheaper, melted more rapidly, 
and lasted longer. Recent developments in 
crucible manufacture have somewhat altered this 
picture, for it is now possible to obtain melting 
crucibles which, although still costly compared 
with iron pots, yet compete because of the length 
of their useful life. Useful life in a crucible 
means not so much the time it takes to wear it 
out or break it accidentally, as the number of 
heats it will melt before losing the power of 
conducting heat at a reasonable speed through its 
walls. Striking advances have been made in 
this direction recently, and the advocates of 
alloy cast irons will have to look to their laurels 
if makers of plumbago crucibles can maintain or 
improve upon the present high standard of 
service. 

Casting Temperature. 

Finally, for a long time it has been held that 
the melting temperature of aluminium and its 
alloys was of little importance; the point to 
watch was the pouring temperature. Provided 
one did not run to a white heat the permissible 
range of melting temperatures was very wide; 
all that was necessary was to be sure to check 
pouring temperature for each mould, and all 
would be well. The research into gases in alu- 
minium has shown in itself how misleading this 
is, because the tendency of aluminium to absorb 
gases rises rapidly with the temperature (Fig. 1). 
But the work of Bossert in America has shown 
also that the size of the crystals in the casting 
hangs much on the temperature attained by the 
melt, irrespective of the temperature at which 
it was poured. Large crystal grain size in a 
casting results in incipient cracking, in appa- 
rently inexplicable ‘‘ draws,’’ and in those occa- 
sional ‘‘ worm-eaten ’’ appearances on the sur- 
face of castings in some alloys, which so puzzle 
The remedy is to keep 
melting temperature round about 700 deg. C., 
with a maximum of 730 deg. C. except in special 
cases. The remedy for a melt which is solidify- 
ing in coarse crystals is to teem into ingot moulds 
and start again; if the ingot moulds are of hot 
dry sand, and the hot ingots are buried under a 
layer of sand, the method will also remove any 
excess gas which might cause trouble with pin- 
holing. 

Alloys. 

Anyone in the habit of glancing through the 
Patents Abstracts will know that new alloys of 
aluminium arrive in fairly regular battalions. 
It is not necessary to refer to any which have 
not actually passed into commerce, nor is it 
desirable, for 90 per cent. of them never will. 

Alloy development in 1930 has been mainly in 
the direction of harder piston metals, or alloys 
with a lower coefficient of expansion; increased 
resistance to atmospheric or sea-water corrosion 
for marine or decorative purposes ; increased ease 
of founding. 

With regard to hardness, for some years the 
‘‘ standard ’’ piston alloy in this country has 
been B.E.S.A. 2L8, with a Brinell hardness of 
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about 78. In America the standard piston alloy 
contains 2 per cent. less copper, about 1 per 
cent. of iron, and 0.5 per cent. of magnesium, 
and as cast it has much the same hardness as 
2L8. But the second alloy amenable to a 
simple heat-treatment, when the hardness is 
thereby increased to anything between 110 and 
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Fig. 1a. 
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700 pEG. C.; 
135, according to the treatment given. 
per cent. of nickel be added to the 
alloy, a Brinell hardness of about 
obtained, and so on. 


lf 1.25 
American 
145 can be 
Hardnesses of 165 are ob- 
tained in the laboratory by small additions of 
cobalt, titanium and other elements, but they 
are difficult to maintain in routine production. 
The use of heat-treated pistons in these alloys, 
however, is spreading rapidly in this country, 
and several founders are equipped to heat-treat 
economically large outputs of pistons a day. 


“7” Alley. 
Most of the alloys designed to give low expan- 
sion are of the high-silicon class, and they may 


contain silicon up to 22 per cent. with slight 
additions of copper. Such alloys must contain 
much free silicon which causes difficulty in 


machining, but recently it has been found pos- 
sible to obtain low expansions with silicon con- 
tent as low as 13 per cent. The coefficient of 
expansion per deg. C. of 2L8 is 0.0000246, of 
“Y” alloy 0.0000240, of the latest practicable 
alloys for pistons 0.0000200. Alloys are claimed 
having an expansion very close to that of cast 
iron, but the author has never yet been able to 
obtain the low expansions claimed, though a 
combination of the lowest expansions with linérs 
of relatively high-expansion alloy steel has possi- 
bilities which are being exploited in the States. 

All of the high-silicon piston alloys are some- 
what troublesome to machine unless diamonds, 
or one of the new cutting compounds such as 
** Widia,’’ are used. For routine piston-machin- 
ing some such cutting material is a boon what- 
ever the alloy used, if only because it makes 
light of ‘‘ hard spots.’’ Piston machinists know 
well the annoyance and loss of output caused 
by a batch of castings containing hard spots; 
few of them realise the meticulous care in selec- 
tion of materials and their melting taken by 
founders of repute in order to avoid just this 
one trouble. Yet occasional hard spots will occur 
in piston castings from the best founders, and 
the use of a cutting compound which whips 
through them like cheese would avoid many hold- 
ups and much pardonable irritation. 

Doubtless the metallurgical side of the ideal 
piston alloy will continue to attract the atten- 
tion shown during the past year, but it is pos- 
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sible that before the metallurgical idea] has been Corrosion-Resisting Alloys. —_ 
realised we may have a _ practical and more During the past year several new alloys having win 
economical alternative in a composite piston. <A film-forming properties similar to those of the deco! 
piston design in which the full thermal proper- K.S. Seewasser alloy have been registered, and first- 
ties of aluminium are combined with the hard- one of them, at any rate, has definitely made its foun 
ness and good frictional qualities of iron has début in commerce, under a proprietary name poor 
appeared on the market during the year under which will convey its origin to anyone familiar pon 
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review, and its progress will be watched with with the larger aluminium toundries ot the Mid- 
interest. lands. Fig. 3 is a beautiful example of the class 
Of the allovs offering a high resistance to of foundry work possible with this alloy, though 


orrosion, the straight-silicon group still holds 
pride of place on the question of sheer tonnage. 
Any change noted lies in an increasing use of a 
5 to 6 per cent. alloy in the unmodified state, 


material which has for many vears been popular 


giving little idea of the strength and rigidity oi 
the light framework illustrated, nor of the inert 
nature of the material towards the normal forms 
of corrosion. Although many other examples 


might have been shown, this one was chosen to 














Fig. 2a.—‘‘ ¥” Atnoy, cut FROM 800-LB. 
Dieser Priston. As Cast. 
n the States for light, unstressed castings re- 


quired to withstand atmospheric 
corrosion. 
will, receive preference 
where castings are called upon to withstand anv 
real stress, particularly in the direction of shock 
or fatigue. 


or sea-watei 
The 10 to 14 per cent. modified alloy 
however, invariably 




















Fic. 23.—‘‘ Y \LLoy, CUT FROM S800-LB. 
Diese, Piston. Arter PWeat-TREATMENT. 


bring out one point. Alloys having protective 
film-forming properties are seldom either easy to 
cast or very strong when cast; this particular 
alloy, judged from the illustration, should be 
free of the first objection: judging by the sub- 
sequent performance of the boat, it seems well 
clear of the second. Since it is likely that an 
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alloy of this class may be in great demand for 
window frames, shop-front construction and 
decoration, ete., where thin, light sections with 
first-class definition are the rule, the good 
foundry properties and strength of this new 
recruit to the non-corrosive series are significant 
points in its favour. 


Performance of Light Alloys. 


Mention of good foundry properties links up 
with the above head under which progress may be 
recorded during the year, and under this head- 
ing should be mentioned the RR alloys which, 
successfully 


since the Rolls Royce Company 
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cerned with two elements, silicon and titanium, 
both of which are normal impurities in alu- 
minium. Silicon certainly makes for ease of 
casting, and titanium refines the grain. One 
of the claims made for RR alloys is that they 
do not need chills at thick sections. One of the 
usual difficulties associated with avoiding chills 
is the necessity for feeding with heavy risers, 
which mean local slow freezing and coarse grain. 
The presence of heavy risers in titanium-bearing 
alloys is not accompanied by the usual grain- 
coarsening, with its corollary of incipient inter- 
crystalline cracks. 

It must therefore be 


recorded as advance 


an 
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lurgical history; the mventors had been work- 
ing upon them, and using them, for some time 
before they were made available to commerce. 
Their exploitation is due to the enterprise of 
one man, known widely for high-class forgings 
in the strong alloys of aluminium, and their 
future would appear to be in safe hands. 


Low-Silicon Alloys. 


The use of small additions of silicon to improve 
foundry properties of most alloys is a develop- 
ment of the year worthy of note. This especially 
applies to die-casting, in which an addition of 
silicon up to 1.5 per cent., or, to give a working 














Fic. 3..-An Exampcte or ALUMINIUM 
Mortor-Boat ConstRUcTION. 
contested tor the Schneider Trophy, have 
naturally attracted much attention. The mass 


design of the successful engines is almost wholly 
built up upon these light, cast alloys, and it is 
possible that one reason for the serene reliability 
of these parts, under the gruelling stresses to 
which they are subjected, may lie in the fact 
that detail design throughout is deliberately and 
beautifully adapted to the peculiar properties, 
and the limitations, of aluminium alloy in the 
cast state. 

This, however, is not the whole story. ‘The 
fact is that these alloys have quite peculiarly 
good foundry properties. This can be illustrated 
in two ways. First, every founder meets his 
Waterloo, some time or other, in some thin, 
jacketed induction pipe or similar casting, con- 
taining hidden, heavy bosses, and required to 
withstand a severe hydraulic test. A trial of 
the RR50 alloy will solve the difficulty in nine 
cases out of ten at the first casting. Then, 
although the tensile and elongation figures are 
much as one would anticipate from the composi- 
tion—quite average and, if anything, below those 
obtained with modified silicon alloy, it must he 
remembered that all of these figures are obtained 
from an ideally-cast bar which is cast separately 
in a chill mould. In all alloys there is a fair 
margin between mechanical-test figures 
obtained, and those obtained from bars cut from 
actual sand castings; there is also generally a 
fairly wide variation in the figures obtained from 
different parts of the same casting if it varies 
much in section. In RR5O alloy not only is the 
margin between test-bar and casting figures rela- 
tively small, but results do not vary widely 
throughout an individual casting, and this again 
indicates rather exceptional foundry properties 
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Used. 

It is difficult at present to account for the ease 
with which these alloys are cast; fundamentally 
they resemble ‘‘ Y ” alloy, which is notoriously 
difficult. The addition of iron certainly does not 
help matters. The explanation seems to be con- 
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in foundry practice that an alloy has been de- 
in the “‘Y of 
grade, as easy to heat-treat 
cast. 


veloped ”” class, the same high 
and far easier to 


The alloys are by no means new in metal- 
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Fig. 5.—Statve or ERos ERECTED IN THE 
EMBANKMENT GARDENS, AND CARRIED OUT 
IN ALUMINIUM. 


ALUMINIUM-SILICON ALLOY CASTINGS FOR 


rHE ExvecrricaL INpustry. 


rule, 25 per cent. in excess of the iron-impurity 
content, is an unquestionable boon to founders. 
It has been suggested that such additions de- 
crease reliability, but it is difficult to visualise 
this. Aluminium castings very seldom fail in 
service, and when they do it is due in the 
majority of cases to some hidden crack or line of 
intercrystalline cleavage beyond the power of the 
inspection staff to detect. Addjtion of silicon 
appears to decrease the tendency to such in- 
cipient cracking to a very marked extent, and 
castings should logically be rendered thereby the 
more reliable. An authoritative report from 
some such impartial source as the National Phy- 
sical Laboratory would be of material value to 
the industry, and might result in removing the 
present inhibition or restriction of silicon as an 
‘jmpurity.’”’ In only one B.E.S.A. specification 
is the metal silicon regarded in the light of a 
valuable component rather than as an undesir- 
able tenant, and in that alloy its presence 
doubles the strength. 


Developments in Finishing. 

Finally, in regard to the question of finishes. 
‘The sudden interest shown during the past year 
hy architects in the possibilities of aluminium 
castings is the logical outcome of present-day 
tendencies in decoration. The golds and bronzes 
in every phase of life are giving place to plati- 
num and silver and white gold; one has but to 
walk the length of Regent Street to see the 
extent of this metamorphosis, both in the shop- 
fronts and in their displayed contents. 

In America, and to a certain extent on the 
Continent, aluminium-alloy castings have been 
used for some time past in decorative architec- 
tural work, the usual alloy being the 5 to 6 per 
cent. silicon. In America, development is such 
that this appears likely to be one of the very 
largest outlets for aluminium in what is already 
the largest market in the world. 

Usually, with this class of alloy, it is only 
necessary to sand-blast the surface and to polish 
the high lights, thus imparting an attractive 

‘ old-pewter ’’ effect, which tones well with 
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modern decorative schemes, and which is con- 
siderably cheaper than any bronze. Further, 
to save expense, many of the huge ornamental 
figures in the States are cast by the “ slush ”’ 
process, using an open mould in which the 
molten metal is held until a sufficient thickness 
has solidified against the mould walls, when the 
surplus is tipped out. 
Decorative Effects. 

A more abrupt contrast in light and shade 
can be obtained in a variety of ways, one of 
which is to sand-blast, dip in caustic soda and 
then wash very thoroughly, instead of neutralis- 
ing, with weak nitric acid. The high lights are 
polished, leaving a rough, black background, 
against which the brilliant silver relief gives a 
very fine effect. In all cases a coat of clear col- 
lodion lacquer will preserve the effect for a con- 
siderable time, although, as in the case of bronze 
or anything else, one cannot guard against the 
slow accumulation of soot. 

The Bengough anodic film is applicable to 
castings in the silicon group and also to the 
new corrosion-resisting alloy previously referred 
to, and it opens up a field in decorative art at 
present only partially explored. The film formed 
on the silicon alloys is a dark, glossy grey, in 
itself a useful tone to start with. Not only does 
it render a casting inert to normal atmospheric 
corrosion, but it will take and retain an almost 
unlimited rarge of colour schemes, from simple, 
brilliant colours to imitation marble, from 
grained mahogany to “‘ shot ”’ silk effects. Using 
these as a background, the polishing and white 
lacquering of the high lights offers a surprising 
choice of schemes to architects of economical 
and decorative interest 


FOUNDRY TRADE JOURNAL. 


The Jirotka Process. 

The Jirotka process of dipping in various 
metallic baths is also of interest to founders in 
this connection. At first this process appeared 
to aim at hiding the fact that aluminium entered 
into the structure at all, and some very beauti- 
ful gold and bronze effects were produced. 
Similar work has been done in Birmingham in 
producing ‘‘ antique silver ’’ finishes on silicon- 
alloy castings by dipping for a short time in 
a suitable bath, oxidising and polishing the high 
lights; and the author can vouch for the per- 
manency of the effect produced, even when it 
is subjected to that most severe test, continual 
handling. Recently the Jirotka process has been 


handled in this country on lines more suited to 


modern decorative treatment, and, in particular, 
attention may be drawn to a very attractive 
‘iridescent ’’ finish, which retains the colour 
of the metal beneath, but which reflects a faint 
rainbow effect. This finish is cheap to apply, 
and in addition to its undoubted beauty it is 
claimed to render the work reasonably immune 
from the effects of a London fog or of condensed 
perspiration, both of which are notoriously hard 
on decorative metal work of any description. 


Steadying the Load-Factor. 

The above notes indicate some of the main 
lines of progress during 1930, a year which will 
long be remembered by aluminium founders in 
this country as one of exceptional trial. Not 
only has the normal trade been restricted 
through industrial depression, but such as re- 
mained has been vigorously competed for by 
powerful interests of foreign origin and backing. 
But the whole trend of the more enterprising 
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aluminium founders for the last two or three 
years has been towards developing outlets for 
their products which will give them a steadier 
load-factor during the seasonal phases of the 
automobile industry. In one large, well-known 
foundry in the London area one finds, therefore, 
almost the entire plant engaged upon doors, 
window-frames, and countless fittings, for that 
most conservative body of men, railway engi- 
neers. In a Midland foundry may be seen bays 
given up to immense castings for the electrical 
industry, and specialised departments dealing 
with huge, heat-treated pistons for Diesel en- 
gines. In a third, a special shop has been built 
for the routine production of speed-boats, built 
up in the main from castings which, but a year 
or two ago, would have been regarded as outside 
the range of practical politics, so light and tough 
and corrosion-resisting are the structures now 
possible to the founder of enterprise. 


Undoubtedly 1931 will see a logical extension 
of this sort of spirit. Heat-treated castings will 
be more widely used. Some of the newer corro- 
sion-resisting alloys will win their spurs or sink 
into oblivion. The science of alloying itself is 
undergoing a quiet, bloodless revolution behind 
the scenes, stimulated by the work of the British 
Non-Ferrous Metals Research Association, the 
practical outcome of which is so often gleaned 
from between the lines of their reports. In the 
meantime it is a matter for reasonable congratu- 
lation that, in a year of unparalleled difficulty 
and depression, a fair tonnage has been main- 
tained through the enterprise of several alu- 


minium founders in exploring new outlets for 
their products. 


Agriculture and the Foundry Industry. 


By C. PERCY LISTER (Managing Director, 


F all sections of the foundry industry, that 
devoted to the manufacture of agri- 
cultural implements probably _ reflects 

better than any other the trade trend of inter- 
national business. The pity of it is that there 
are no statistics showing international move- 
ments in this line. If there were, manufacturers 
in other lines of business would be able to take 
these movements into consideration in planning 
their selling campaigns. 

The industry encounters intense foreign com- 
petition, both in the home and foreign markets, 
and probably as an industry has to meet and 
overcome more difficulties in selling than any 
other. Not only has advertising matter to be 
prepared in all languages, but an appeal has 
to be made to greatly varying types of buyers, 
ranging from the expert Australian sheep- 
shearer to the South American peon. The 
former demands mechanical efficiency, whilst to 
the latter colour is a factor of vast importance. 

As it is an extremely old industry, some ot 
the works have failed to keep up to date, but 
the post-war period has 


seen a number ot 
rationalisation schemes 


brought to fruition 
which are destined to play an important part 
in placing British interests in the forefront in 
the world’s markets. My firm, Messrs. R. A. 
Lister & Company, Limited, of Dursley, has, for 
instance, during recent months joined forces 
with other agricultural-implement manufac- 
turers and initiated schemes of concentration ot 
manufacture and joint selling. Naturally, these 
schemes take time to show their effect, and 
whilst every effort is made to take advantage 
of standardisation and quantity production, the 
industry is not yet so well equipped as some of 


the newer British industries, such as motor-car 


Limited). 

















Mr. C. Percy Lister. 
manufacturers, unless, of course, one excepts 
farm-tractor production. Continuous casting 
has not been adopted by many agricultural- 
engineering firms, though some of the larger 


concerns in the trade, both here and on the 


R. A. Lister & Company, 


Continent, have made successful endeavours in 
this direction. 

In general, the problem of obtaining maximum 
production from a minimum amount of floor 
space is not as pressing as would be imagined, 
because the majority of the foundries catering 
for this class of work are not situated in the 
centre of the large cities, but are generally in 
provincial centres and in some cases country 
towns, whence their beginnings can be traced. 
Obviously, manufacturers have not overlooked 
the problem, but, with few exceptions, the in- 
dustry has had a hard struggle to maintain its 
sales at a profit-making level. Moreover, as in 
other industries, the foundry is usually the last 
place to be modernised. 

It is safe to assume that with ever-growing 
competition, coupled with the lowered standard 
of prices for cereals and other farm produce 
likely to rule during the next few years, the 
manufacturers of agricultural machinery will 
have to give greater and greater attention to 
modern methods of production, particularly as 
east iron plays such an important part in the 
manufacture of farm machinery. 

While the figures of imports and exports of 
agricultural machinery to and from Great 
Britain during the past three years do not show 
any great variation one way or other, the 
greater tendency for mixed farming in the 
wheat-producing countries of the world and the 
prospect of a general improvement in farming 
conditions the world over, make it safe to assume 
that there will be a big demand, both here and 
overseas, for labour-saving farming machinery 
to support what Miss Margaret Bondfield, the 
Minister of Labour, has so happily described as 
the ‘‘ buffer industry.”’ 
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The Light-Castings Industry 


By JOHN CAMERON, J.P. (Past-President, 


T is a very difficult matter for any one indi- 
vidual to attempt to review the state of the 
light-castings industry during the past 

twelve months. The term “light castings ”’ 
covers an enormous variety, and in its commonly- 
accepted use applies to a large extent to the 
material used in building construction. Even 
here there is great variety, from the external 
reof and piping work to cooking and heating 
apparatus, coal, gas and electric fireplaces and 


i] 
| EXPORTS OF BUILDERS’ CASTINGS FROM THE 
UNITED KINGDOM FOR THE LAST SEVEN YEARS- 


| Year. Tons. 


4 
| 1924 16,004 721,231 
1925 19,141 873,761 
1926 19,668 882,118 
1927 17,929 820,644 
1928 19,682 876,745 
1929 20,522 928.274 
1930 17.852 865 


mantels, baths and lavatory basins and their con- 


nections, as well as drainage, gas and wate 
supplies. 
There is no doubt that there has been 


a considerable falling-off in building, with the 
possible exception of large schemes in the larger 
cities, but in general there is not at present th 
normal demand for castings for residences. The 
industry 


is suffering, in common with most 
others, from the world-wide slump in trade. 


Buying is largely from hand to mouth, as neither 


manufacturer nor customer can see very far 
ahead. There has also been over-production in 
many of the foundries which the usual outlet, 


namely, the export trade, has been unable to 
absorb. On account of the economic conditions 
prevailing in Australia, the Government there 
have actually prohibited the import of cast-iron 
pipes and fittings, baths, sinks, gas heating and 
cooking apparatus and electric heating and 
cooking apparatus. This action has had a very 
serious effect on several firms who were accus- 
tomed to transact a large business with that 
continent. 

There are many foundries in the country whose 
work is confined to specialities or the castings 
required in their own industry, such as sewing 
machines, motor cylinders, manifolds, castings in 
great variety for textile machinery and electric 
plant. Some of these foundries, thanks to the 
healthy condition of the motor-car trade, are not 
so much affected as those output is 
mainly the bread-and-butter required 
for building. 


whose 
variety 


Modern Equipment Essential. 


There is general recognition of the fact that to 
keep the industry alive and healthy it is neces- 
sary to discard out-of-date methods in the 
manner of turning out repetition castings such as 
common rain-water or soil pipes and fittings. 

In the hand method probably 80 per cent. of 
the moulder’s time is taken up by shovelling and 
ramming sand and lifting heavy weights. 

At the Vereinigte Stahlwerk foundry at 
Gelsenkirchen last year the British visitors there 
had the opportunity of inspecting a rationalised 
German plant turning out spun soil pipes of 
21 in. and 4 in. dia., in addition to excellent and 
up-to-date plant for casting the same pipes in 
sand. 

The plant there for fittings is well designed. 
Moulding machines and core-making machines 


Foundrymen). 

















Mr. Joun Cameron, J.P. 


are on each side of moving runways working on 
the continuous system, with large outputs and 
consequently low costs. There has been a distinct 
move in this direction in our own country, in 


which Allied Foundries, Limited, and others 
have given a lead. 
So far, the light-castings industry has had 


no protection or safeguarding, in spite of the 
fact that about 7,000 foreign-made baths were 
imported during the month of October. Foreign 


in 1930. 


Institute of British 


foundries have copied the home-made rain-water 
and soil pipes, and these are now imported in 
increasing numbers, frequently for housing 
schemes which are subsidised by the British tax- 
payers’ money. 

In June last, at the Foundry and Engineering 
Exhibition at Liége, there was a stand, very well 
arranged, showing two elaborate structures of 
soil fittings specified and marked to British 
Standard Specification. The menace to the 


EXPORTS OF CAST PIPES AND FITTINGS FROM 


THE UNITED KINGDOM FOR THE LAST SEVEN | 
YEARS, 
Year Tons. £ 
1924 84,438 1,306,627 | 
1925 94.251 1,348,900 | 
1926 86,984 1,148,758 
1927 122,823 1,495,251 | 
1928 114.189 1,321,662 
lyzy 136,107 1,455,202 
1930 116,305 1,294,041 | 


home trade 1s, perhaps, not serious, but in many 
export markets the foreign-made casting, in 
imitation of our own, is a very serious matter 
indeed. Many markets can now only be held by 
selling at unremunerative prices. 

While the condition of the industry at present 
is far from being healthy, it has on occasion 
been worse. It is not so bad as twenty years 
ago. The light-castings industry has marvellous 
powers of tenacity and of getting over bad 
periods. It is during dull times as at present 
that prices get unduly, and often unnecessarily, 
cut, and it is hoped that the schemes now being 
discussed for the improvement of the trade will 
be successful. We have had our period of fat 
years, and the following lean years when business 
is quiet should be utilised by having every 
modern improvement scrutinised and adopted. 








The Falkirk Light-Castings Industry. 


Trading Conditions in 1930 Unsatisfactory. 


The continued depression in the Falkirk light- 
castings industry caused a longer stoppage for 
the New Year holidays than usual. Instead of 
the normal two or three days, the workers were 
idle for at least a week and in many cases ten 
or more days. ‘ 

The works closed down at the end of a year 
which had been anything but a prosperous one 
for the industry; in fact, the past twelve months 
were marked by an unhappy depression. 
Although occasionally there was a slight improve- 
ment in the conditions for a few weeks at a time, 
activity was invariably followed by a return to 


the former unsatisfactory position. The slack- 
ness in house building on the part of local 


authorities adversely affected the industry 
throughout the country, and many firms in the 
South suffered as severely as Falkirk firms. In 
view of the uncertainty of the trade situation 
in general, merchants were disinclined to buy 
ahead of immediate requirements, with the result 


that the foundries had to carry on more or less 
on a day-to-day basis. 

The position in regard to porcelain enamel 
baths is still discouraging from the point of view 
of the Falkirk manufacturers. Whilst there has 
been a reduction in the general demand, foreign 
imports have remained almost stationary. The 
present imports are between 6,000 and 7,000 
baths per month, so that the percentage is 
greater than it was a year ago. The output of 
Falkirk bath foundries has, therefore, been 
reduced and workers have been either 
thrown idle or employed on short time. 


some 


In the export market, business has been very 
slack, and, apart from the general depression in 
the world’s trade, the unrest in countries such 
as South America and India has been reflected 
in the stoppage of orders from those quarters. 
Hopes are entertained that the early months of 
this year will show a decided improvement in the 
conditions of the light-castings industry, 
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The Non-Ferrous Metals in 1930. 


By Our Metal Exchange Correspondent. 


HE year 1930 will long be remembered by 
those connected with the non-ferrous metal 
markets as a period fraught with diffi- 

culties and losses for practically everyone con- 
cerned. The fall in quotations was prolonged 
and drastic, amounting, in the case of copper, 
practically to 50 per cent. Such a slump is 
reminiscent of the collapse following the post- 
war trade boom and must be taken to indicate 
a change-over to a period of lower values. 

The collapse which took place may in part 
he attributed to the acute and widespread 
depression in trade, which has not spared the 
world’s largest consumer of non-ferrous metals— 
namely, the United States of America. Until 
confidence is restored in that great market, it is 
probably vain to hope for much improvement in 
values in London. Throughout the year there 
has been talk of production curtailment in every 
metal, but cartels have failed signally in their 
attempts to make this really effective, for pro- 
ducers have continued to hope against hope that 
the tide would turn and have contented them- 
selves with giving lip service to the plan of 
restriction. The inevitable result has been the 
building up of very large reserves (stocks of 
refined copper at November 30 were 370,000 short 
tons) and the forcing down of quotations to a 
level at which many producers are compelled to 
choose between going out of business or eventual 
bankruptcy. The tin “holiday’’ proved a 
failure and the zine cartel has not materialised ; 
lead is on the verge of collapse owing to accumu- 
lating stocks, while the scheme agreed upon for 
cutting down the copper output has yet to be 
put into operation and proved successful. A 
more unsatisfactory state of affairs could hardly 
be imagined. 

COPPER. 

The fall in copper prices last year, as already 
mentioned, amounted practically to 50 per cent., 
for the quotation in January was 18 cents, and, 
although many cheap offers were available 
shortly before the first cut came in April, the 
Export Association kept their price in this 
country at £84 5s. for the first three and a-half 
months of the vear. This was the equivalent 
of 18.30 cents, and was so far divorced from the 
idea of values in London that for some weeks 
prior to the break to 14 cents on April 16 the 
standard market stood £70, and _ best 
selected brands were cheap in proportion. The 
4-cent cut came as a distinct surprise and prob- 
ably did more harm than good, being interpreted 
as a sign of weakness and an indication that the 
situation was worse than was supposed. Fears 
of what was going to happen, and realisation 
that dissension existed in the ranks of the 
Exporters, came into buyers’ minds at that time 
and have remained ever since. 


below 


A Brief Recovery. 


lt was soon evident that a cut—possibly to 
16 cents only—ought to have been made in the 
autumn of 1929, and that the reduction to 
14 cents had come too late to save confidence, 
for although Europe showed some _ interest, 
buyers in the United States held off, and by 
the end of April standard was below £50 in 
London, giving a clear lead to all concerned to 
keep purchases down to a minimum. The official 
“‘ring’’ price was also being cut by outsiders and 
second hands, who could hedge sales of electro 
very cheaply in standard. The early days of 
May saw a reduction from 14 to 13 cents 
(£61 7s. 6d. c.i.f. United Kingdom ports) and 
two days later came another cut of 50 points 
to 12.50 cents (£59 2s. 6d. c.i.f. United Kingdom 
ports). This brought out a good deal of buying, 


on the strength of which the Association added 
25 points to the price, making the sterling 
quotation £60 5s. Buying still continued, and 
following efforts to cover ‘‘ bear’”’ positions on 
‘Change standard jumped up £4, which was 
followed by another advance of 25 points to 
13 cents f.a.s. New York or £61 7s. 6d. c.i.t. 
United Kingdom ports. 

During this brief recovery in copper values 
the only one achieved until the bottom was 
reached at 9} cents—very heavy buying was 
seen, but right on top of it came the publica- 
tion of the April figures, showing an increase 
in refined stocks of 45,000 short tons to 301,000. 
This exceeded even the most pessimistic ideas, 
and sentiment turned and a return to 
hand-to-mouth buying was seen, although much 
was made of the likelihood of an improvement 
in the statistical position at May 31. This 
proved to be an illusion, for stocks of refined 
copper were increased by 7.000 tons, but before 
this announcement was made cheap offers by 
Customs smelters compelled the Export Associa- 
tion to eut prices drastically from 13.30 cents 
c.i.f. to 12.30 cents, or £56 16s. 3d. in sterling. 
Rumours were current at this time of a with- 
drawal from the group and the probable break 
up of the ‘“ring,’’ but nothing transpired. 
Spasmodic price-cutting by Customs smelters 
followed, June statistics registered a further 
increase in stocks of 8,000 tons, and, finally, the 
official quotation came down to 11.80 cents, or 
£54 10s., on July 13, although by the end of 
the month this was further reduced to £52 2s. 6d. 


again 


Further Price-Cutting. 

For the moment 11 cents at New York proved 
to be the bottom level, and in spite of some 
cutting by Customs smelters the Exporters main- 
tained a price in Europe of 11.30 cents nearly 
to the end of September. This was the beginning 
of another period of price-cutting, culminating 
in a final reduction to 94 cents on October 27. 
The equivalent in Europe was 9.80 cents, or 
£45 3s. 9d., and it was noticeable that the daily 
allotments to Europe, which had been shrinking 
as the price came down, were drastically cut 
at this point. Before many days had passed 
this rationing had the desired effect, and, fol- 
lowing on a report that production was going 
to be cut by some 20,000 tons a month, European 
huyers began a buying movement for copper 
which pushed the quotation up to 12 cents within 
a few days. Later, practically the whole of the 
vain was lost. 

Looking back over the vear just closed it is 
obvious that copper has suffered from extremes 
of sentiment, but it should also be equally plain 


that as long as the quotation remains below 
13 or 14 cents the situation is liable to cause 


panic buying by consumers, who realise that the 
figure of 10 cents cannot continue indefinitely. 
The copper situation has been thrown altogether 
out of equilibrium through the creation of an 
enormous stock reserve in the hands of the pro- 
(lucers, but some day big inroads will be made 


into this reserve and stability will be restored. 


TIN. 

The history of tin in 1930 can be told in one 
word—over-production, and, with a few brief 
checks here and there when it seemed as if some- 
thing was really going to be achieved in the 
way of curtailment, the course of prices has been 
persistently downwards. The year opened with 
the price above £180, but the December statistics 
were hardly of a character to inspire confidence, 
for visible supplies increased by 2,525 tons, while 
stocks in this country went up from 9,542 tons 
to 12,154 tons. Schemes for restricting the pro- 


duction of tin were being discussed in the early 
part of 1930, and if talk could have put the 
situation right all would have been well with the 
metal long before Easter. Unfortunately, to. 
months matters never got beyond the talking 
stage, and in the meantime a steady decline in 
values was continuing. Early in March the quota- 
tion was down to £162 per ton, while visibi 
supplies kept increasing from month to month. 
There was still much discussion going on regard- 
ing schemes for restriction, but stocks in this 
country continued to grow in spite of all the 
promises, and buyers began to get very cautions. 


Growth of Stocks. 


Towards the end of March there was talk o1 
the formation of a fresh group to support tin 
on the London market, and following this came 
a fairly definite announcement from the Tin 
Producers’ Association that curtailment would be 
at the rate of 30,000 tons per annum. Senti- 
ment, however, turned very ‘ bearish”’ at the 
end of April, when a heavy increase in visible 
supplies was seen, stocks in this country climb- 
ing up by the middle of May to 18,000 tons, while 
the early days of June saw the quotation below 
£140. Stocks in this country at the end of May 
were little below 20,000 tons, and at this time 
tin touched the lowest price recorded for sixteen 
years. The slump was continued through part 
of June, the cash quotation touching £132 10s. 
on the 17th of the month, but a conference of 
the producers in Paris towards the end of June 
helped sentiment, and for a couple of days the 
quotation went over £140 again. No announce- 
ment followed the Paris deliberations, and the 
market turned easy again on the publication ot 
adverse statistics showing an increase of mor« 
than 2,000 tons in visible supplies. 

Towards the end of July a good deal began 
to be heard about the scheme for a “ holiday 
in tin production, and it became known that a 
number of properties had signified their inten- 
tion of participating. This scheme was put in 
hand and served to hold up values during August 
and September, but from the end of the latter 
month until the close of the year there was an 
almost continuous decline on the realisation that 
production was again expanding and that th 
amount of tin available was far in excess ot 
current needs. Right on the year-end ther 
was a sharp recovery to £119 on news that 
joint Government action was being taken to 
further a scheme of restricted production ani 
reduced shipments, but so far nothing definit: 
has been settled. 


LEAD. 
At the beginning of last year the price ot 
lead stood at £22 per ton. Demand _ was 


eminently satisfactory, and if from time to time 
it appeared that arrivals were rather on the 
heavy side, consumption compared so favourably 
with 1929 that nobody felt any misgivings. On 
the London market the situation was firmly held 
by the Lead Pool, and price movements were 
kept within decidedly narrow limits. Towards 
the end of February the market began to give 
way somewhat. Early March saw the quotation 
under £20 and by the middle of that month the 
settlement price was £18 10s. Influenced by the 
weak tone of copper and tin and affected, too, 
by the influences at work in the general com- 
modity markets, the price of lead continued tu 
drift downwards and came below £18 during 
May. At this time there was some indication of 
a falling-off in demand, and stocks were show- 
ing a tendency to increase. There was talk of 
56.) 
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The Foundry in the Electrical Industry. 


By Sir HUGO HIRST, Bt. (Chairman, General Electric Company, Limited). 


LTHOUGH we speak of a “‘ foundry in- 
dustry,’’ we do so very much as we call 
India a country. Just as India stands 


for a group of nations with widely different 
characteristics, so the foundry industry embraces 
an enormous variety of materials and processes. 
Taking only the points of contact with the 
electrical industry, we have a most variegated 
series of products, from the tiny castings re- 
quired for switchgear, electric fans, bells and 
domestic appliances, to the massive frames of 
the modern steam turbine. 

This variety complicates the problem of pro- 
gress, both for organisations which are primarily 
foundries and for those which, like the General 
Electric Company, Limited, engage upon 
foundry work auxiliary to their main 
production. The division of the industry into 
these two groups, each of which tends to con- 
centrate upon its own specific problems, further 
complicates the advance of a general movement 
towards rationalisation and co-operative _ re- 
In Germany and elsewhere a good deal 
has already been done by the employers’ federa- 
tions to these difficulties, the 


as an 


search. 


overcome and 


success achieved should be a stimulus to every-~ 


hody concerned in the British foundry industry. 

The nature of the problem will become more 
definite if we consider the range of foundry 
practice in a company like the General Electric 


Company. 
Between 12,000 and 13,000 tons of castings 
of all sorts are manufactured and used each 


year by this company in its various works. 


Each works has 


its own routine laboratory, 
where all the materials and fuels in use are 
analysed. Problems involving experimental 


work and delicate investigation are referred to 
the main Research Laboratories at Wembley; 
and the valuable work of the British Cast Iron 
Research Association, to which the company 
belongs, is also fully utilised. With this system 
of testing and research our works are able to 
ensure that all materials employed are of the 
highest quality, and that any new material or 
method is fully tested before it is brought into 
practice. 

One of the developments to which we have 
given close attention is the adoption of built-up 


and welded structures in place of castings. This 
method reduces the weight of the finished pro- 
duct, and in the case of easily-formed shapes 
it lowers the cost of manufacture. On _ these 
grounds it may yet prove to be an important 
rival of casting in certain lines of production. 
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There remain, however, many cases where the 
shape of the product, or the conditions under 
which it has to be used, make casting the only 
satisfactory method. The _ two _ illustrations 
(Figs. 1 and 2) show steam-turbine parts which 
have to withstand heavy steam pressures and 
high temperatures. Such parts must still be 
made in the foundry and they must, moreover, 
he produced under a constant collaboration he- 


tween the Research Laboratories and the works 
in order to guarantee high quality in every 
detail. 

In the case of the small castings already men- 
tioned, quality remains a vital factor, but it 
must be combined with economical mass pro- 
duction of standardised designs. Most of the 
items in this category are subject to importation 
from abroad at extremely low figures, and the 
greatest vigilance and skill are therefore re- 
quired to maintain the output on competitive 
lines. 

Another aspect of foundry practice in which 
the General Electric Company is specially con- 
cerned is the increasing application of electric 
power. The company its 
works, an invaluable means of trying out every 
promising use to which electricity may be put. 
During recent years there has been a wide exten- 
sion of electrical uses in the foundry. The 
electric furnace—a General Electric Company 
speciality—is being employed for melting special 
Blowers for fuel-using furnaces are 
generally driven by electric motors; and at 
our Erith Works the equipment for conveying 
sand and other materials is manufactured. 
Klectric fans are mounted direct on heaters for 
drying purposes, and in the modern foundry it 
is customary to instal a large number of wall- 
plugs so that the heaters may he brought con- 
veniently to the moulds. Portable electric tools 
grinding, polishing, drilling and similar 
purposes are being used in increasing quantities ; 
and, of course, electric cranes and hoists are 
standard practice. 

Foundry lighting presents a highly-specialised 
problem, owing to the wide spaces to be illu- 
minated and the abnormal absorption of light 
by the black surfaces. Each individual foundry, 
moreover, has its peculiarities, which call for 
careful treatment. The expert knowledge of the 
illuminating engineer is therefore needed for a 
satisfactory solution. Anyone unacquainted 
with the intricacies of this branch of applied 
science would be surprised at the degree of re- 
search and technical skill involved, but perhaps 
the fact that Dr. C. C. Paterson, who is at the 
head of the General Electric Company Research 
Laboratories, will preside over the International 
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Illumination 
this year, 

Within the General Electric Company itself, 
therefore, there has been a good deal of fruitful 
co-operation between the electrical industry and 
the foundry industry. 


Conference to be held in London 


will serve to emphasise the point. 


Ample room exists for 
general organised co-operation between the two 
industries. The more prosperous the electrical 
industry is, the greater the demand for a wide 
range of foundry products and the greater the 
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service which the electrical industry can render 
in the manufacture of these products. On the 
other hand, advance made in foundry 
practice is likely to be of benefit to electrical 
manufacture, by affording greater efficiency and 
economy in the output of electrical appliances 
involving any form of casting. 

For these and kindred the electrical 
industry must be sympathetic towards the efforts 
which are being made to organise its foundry 


every 


reasons 
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industry as an homogeneous whole, on the lines 
followed in the United States and several Con- 
tinental countries. The industry is teo im- 
portant to be left scattered, as it were, within 
departments of innumerable other industries. 
When it becomes coherent and self-supporting, 
working out its own problems of production and 
research and conducting its own propaganda on 
behalf of cast products, it will become at once 
its own master and a better servant of British 
industrial progress. 


The Malleable Foundry Industry in 1930. 


By IAN F. PANTON (General Manager, Ley’s Malleable Casting 


N common with nearly all branches of the 


the manufacturers of 

malleable iron castings have had increasingly 
difficult problems to overcome during 1930, but 
those foundries which supply 
demands of the 


engineering industry, 


the ever-expanding 
motor the outstand- 
ing advantage of isted by the protec 
tion afforded by the McKenna Duties. 

The trade, thanks to protection, ha 
been give employme nt to a very larg 
number of men, and supply the publie with ears 
at a 


trade have 


being a 


motor 


able to 


lower price and better value than 


evel 
before At the beginning of the year the motor 
trade was temporarily stagnated, owing to th 


uncertainty of 
garding the 


the 
withdrawal of 


Government’s intention re 
duties, which led to 


a reluctance by the public to buy until the posi- 


tion had been cleared up This reacted imme- 
diately on the malleable ironfounders, whos 
orders were in many cases suspended, and lay- 
outs for large runs had to lie idle until the 


removal of the paralysis caused by the uncer- 
tainty and suspense. When it 1s announced 
that the duties would be maintained the trade 
recovered, but the serious setback resulted in the 
total volume of business for the year being very 
much less than it otherwise would have been if 
the public demand had not been dried up by the 
Government’s action during the most active buy 
ing period of the twelve months. : 


was 


Repercussion from Buying Industries. 


Certain branches of the electrical trades pre- 
sent a bright spot, and the development of the 
overhead lines throughout the country opens up 
an additional field for the 
castings 


use of malleable 

The manufacturers of agricultural machinery, 
faced with the appalling state of the farming 
industry brought about by the dumping ot 
farm products, have seen the home demand being 
steadily reduced, and have done their utmost to 
develop their export trade in the face of every 
difficulty, in order to keep their plants in pro- 
duction. 

The demands of the general engineering and 
shipbuilding industries have been very low, and 
the malleable e suffered 
accordingly. 


iron foundries have 


Rotary Furnaces. 

During the year there has been no outstand- 
ing development in equipment of the malleable 
plants, except the rotary furnaces which have 
been installed and operated, with partial success, 
in the shops of at least two of the most enter- 
prising firms. The main difficulty of these rotary 
furnaces is the finding of a really satisfactory 
lining which will stand up to the very 
service which is required Close investigation 
is now being made to overcome the difficulty, but 
the refractory experts have not yet been able to 
find a solution, and the expense of development 
and research in this direction has to be largely 
carried by the research staffs of the particular 
foundry interested. 


severe 


Company, Limited). 


The general equipment of the large foundries 
has been fully maintained and improved where 
that everything may be done to 
ensure economical production and reduce costs 
without affecting wages, except to give the will- 
ing and industrious worker an opportunity to 
earn more on the basis of payment by results. 


possible, so 


Reducing Annealing Times. 

the difficulties in the production of 
castings is the time which is taken 
during the annealing, in order to carry out this 
with reliability and uniformity. The 
time required varies considerably in different 
plants, but the period during which the hard 
castings have to be heat-treated is generally 
about 14 The effect of this is that a 


One of 
malleable 


process 


days. 
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buyer who has postponed ordering cannot obtain 
delivery of a really high quality, thoroughly 
annealed casting under about three weeks, and 
this leads to difficulties when a production pro- 
gramme has to be suddenly 
large extent. 

The research staffs of malleable foundries are 
constantly at work on this problem, with a view 
to cutting down the period required without 
affecting the quality of the product. 

The application of malleable castings to new 
branches of the engineering industry is con- 
stantly being developed, and the research side 
of the industry is always working towards im- 
provement of product and _ broadening the 
market. In this direction much ground has been 


accelerated to a 


covered regarding the unique electro-magnetic 


properties of malleable iron. 
Machinability—A Selling Factor. 
The leading designers are finding that the 
malleable casting assists them in the economical! 
production of many details, and this has resulted 
in the extended with the result that the 
industry generally has not suffered so much as 
might otherwise have been the case. 

The very intricate machine 
tools and the rapid and 
economic machining of details on a mass-pro- 
duction makes it essential for the motor 
manufacturers to use a malleable casting of a 
quality that can be relied on to machine easily, 
with freedom from any hard and 


use, 


heavy cost of 


form cutters, for 


basis, 


spots, cast- 








LIMITED, IS 
F UROPE. 


CASTING COMPANY, PROBABLY THE 


ings of this nature, on which entire reliance can 
be placed, are now obtainable. 

The founders have continued to improve the 
finish of the castings, and they are now supplied 
to limits which would not have been thought 
of a few years ago. This policy has led some 
buyers to expect a limit of tolerance which could 
only be obtained from a machined or die-cast 
product, and which is impossible to produce com- 
mercially in sand-moulded castings. 


Safeguarding Aids Wages. 
Pulverised coal is being rapidly developed 
throughout the country for the firing of boilers, 
and it was in the malleable industry that this 


(Concluded an page 56.) 
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The Non-Ferrous Foundry Industry in 1930. 


By WESLEY LAMBERT, C.B.E. (Past-President, Institute of British 


OTHING of an epoch-making nature in 
N the non-ferrous foundry industry can be 
said to characterise the past year. Re- 
searchers have not been idle; suggestions, valu- 
able and otherwise, for the improvement of non- 
ferrous casting alloys have been communicated 
in large numbers, both through the agency ot 
reports presented and of Papers read before 
metallurgical societies, and by articles contri- 
buted to the technical Press. Individual firms, 
on their part, have not slackened in their efforts 
to improve foundry technique, and the year 1930 
will serve to mark the introduction by a number 
of firms of the means whereby both material im- 
provement and economy in output have been 

effected. 

Research. 

This desirable state of things has been arrived 
at largely as the result of patient investigation 
and research by the staff of the firms concerned 
and by the application of practical information 
embodied in reports and Papers from outside 
sources. ‘The non-ferrous industry is indebted 
to the reports of research bodies and to the 
authors of Papers for the oft-times valuable in- 
formation so generously broadcasted therein. It 
has been said that ‘‘ the founding of metals 
can never become an exact science; the more 
nearly perfect a casting the more nearly the 
requirements of science have been met.’’ It fol- 
lows, therefore, that the greater the knowledge 
of the science of metallurgy which can be im- 
parted in understandable language to the foun- 
dryman respecting the properties and idiosyn- 
crasies of the various casting alloys which he has 
to handle, the better the prospects of improving 
foundry technique generally, and the greater the 
economy in output likely to result therefrom. 

As an instance of such investigatory work in 
relation to non-ferrous casting alloys, acknow- 
ledgment must be made to the work conducted 
by numerous researchers in connection with the 
suppression of “‘ pin-holing’’ in cast metals— 
more particularly in aluminium-alloy castings. 
The consensus of opinion seems to favour the 
assumption that absorption of gases during the 
melting of such alloys is mainly responsible for 
the “ pin-holing ’’ defect commonly found in 
these alloys, and the means of expelling the gases 
so occluded from the molten metal immediately 
before casting has formed the subject-matter of 
a number of interesting Papers during the past 
year. The occlusion of gas in molten metals is 
not, however, a later-day happening, and in this 
connection the writer stresses the advisability of 
the founder always satisfying himself that any 
porosity in his particular castings is really due 
to gas segregation, and that he is not confusing 
‘‘ gas pin-holing ’’ with the minute contraction 
cavities or ‘‘ draws” arising from insufficient 
consideration in the gating and feeding of his 
castings. Entanglements of air—due either to 
carelessness in handling the metal after it has 
been withdrawn from the furnace, such, for in- 
stance, as too vigorous stirring, with consequent 
undue exposure to the atmosphere, or by im- 
proper teeming of the molten metal, whereby a 
condition of turbulence is set up—may 
conducive to the production of porous castings. 


also be 


Costing Systems. 

Previous mention of economy in output recalls 
the laudable endeavour during the last few 
months of certain firms in the non-ferrous in- 
dustry towards instituting a sound costing sys- 
tem, whereby the management is provided with 
an incentive to supply the means of cheapening 


Foundrymen). 


production in whichever operation the costing 
sheets indicate the desirability of so doing. 
Economies effected, whether in compounding 
alloys, the quantity of metal requisitioned for a 
particular job, melting costs, furnace losses, 
spillings and splashings, and also patternmaking, 
moulding and fettling, will naturally be reflected 
in the economic sale price of the foundry pro- 
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duct. ‘* A better article at a cheaper price ’’ is 
proving one of the best slogans adopted by those 
firms in the non-ferrous foundry industry who, 
during the past year, have set themselves out 
to secure a larger share than heretofore of 
current business. 


Crucibles and Refractories. 

As a possible means of reducing foundry costs, 
considerable attention has been centred during 
the past twelve months on the behaviour of the 
later types of melting pots recently introduced 
by some of the better-known crucible manufac- 
turers. Research into the properties of the 
special refractory materials now available for use 
in industry has led to a very substantial in- 
crease in the durability and thermal conductivity 
of the modern crucible for melting non-ferrous 
metals. In the past, crucibles have been sub- 
jected to somewhat rapid external wear by fuel 
slag, and internal attack by fluxes or metal 
oxides. The crucible manufacturers set them- 
selves the task of embodying in their ‘‘ mixings ”’ 
materials that have exceptional powers of resist- 
ance to such actions and to the high tempera- 
tures ruling in modern melting furnaces; due 
regard being paid to the retention of toughness, 
elasticity, thermal conductivity and all-round 
reliability. Crucibles are now obtainable capable 
of giving substantially twice the life of the 
earlier type of pot, and the increased thermal 
conductivity of the material of which the pot 
is made enables the user to effect an economy 
of 20 to 25 per cent. in fuel consumption; and 
melting times are correspondingly reduced. One 
hundred to 150 heats of non-ferrous alloys of 
the brass and bronze type are recorded with 


the improved pots in rolling-mill foundries, this 
number of heats being obtainable whether coke, 
oil or producer gas happens to be the fuel used. 
Crucibles in sizes up to 15 ewts. capacity, as 
used in the latest type of crucible tilting fur- 
naces, are now available in the improved 
refractory material, and the life of these large 
pots is determined solely by the extent of the 
internal-fluxing action caused by the nature and 
treatment of the charge melted; the external 
wear being practically negligible. The crucible 
manufacturers are to be congratulated in having 
produced and perfected a pot, not only possess- 
ing the desirable properties before mentioned, 
but also as fully resistant to handling stresses 
as the older type of crucible. 


Melting Furnaces. 

The foundry-plant suppliers specialising in 
furnaces, not to be outdone by the crucible 
manufacturers, have exploited during recent 
months some very attractive propositions in the 
way of small self-contained open-hearth melting 
furnaces of the so-called reverberatory type. 
These small melting units, of which large num- 
bers have recently been purchased, are designed 
to use solid, liquid or gaseous fuel, as may be 
ordered ; oil-fired units proving, by larger sale, 
to be the most popular. Better temperature 
control, ease of manipulation, freedom from 
clinker and ashes, and cleanliness generally, are 
factors which should receive generous considera- 
tion, what time the prospective customer is dis- 
cussing the economic utility of this type of fur- 
nace. Similar consideration must also be 
accorded to the electric furnace as a non-ferrous- 
metal melting unit. Although heretofore not 
greatly in demand in the ordinary run of non- 
ferrous casting foundries—as apart from the 
melting shops in the rolling-mill and extrusion 
industry—the electric furnace enjoys a _ con- 
siderable amount of popularity in corresponding 
foundries in the U.S.A. and some parts of the 
Continent, and, judging from inquiries recently 
instituted by the writer, there is reason to 
believe that the year 1930 will date the début 
of an even more effective electric melting unit 
than those hitherto available, and which will be 
obtainable at a price which should ensure further 
economic reductions being effected in the cost of 
metal melting. The honour of such improve- 
ments in electric melting as that now fore- 
shadowed is shared alike by both the electrical 
engineer and the refractories manufacturer. 


Special Casting Processes. 
In both the die-casting industry and in the 
manufacture of centrifugally-cast parts consider- 
able progress has to be recorded during the past 


vear. Research has contributed a better know- 
ledge of the alloys best suited to both processes, 
the engineer has worthily responded to 
the insistent demand for more efficient 
machines, and the die-maker is more than 
ever a studious craftsman. Die-cast parts 


are now available which, but a few months ago, 
would have been considered impossible to 
produce as such. Centrifugally-cast bronze 
gearwheels, particularly those called for in the 
automobile industry, are in increasing demand, 
having been proved to possess virtues which 
exact recognition from the automobile designer 


Special Non-Ferrous Alloys. 


Of the special non-ferrous alloys which have 
come most to notice during the past year, men- 
tion must be made of the type of cupreous alloy 
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in which silicon may be said to be the active 
constituent. The silicon bronzes of which one 
heard more praise several years ago, had become 
practically obsolete, and their use, except in a 
few rare applications, was not favoured by the 
foundries in Great Britain. Recent resuscita- 
tion of one of the older types of silicon-bronze 
tasting alloys has again called attention to the 
practicability of using silicon as an alloying con- 
stituent with copper, and the formation thereby 
of a series of alloys having useful applications 
Certain cupreous manganese alloys, the develop- 
ment of which is proceeding apace, are also fore- 
shadowed by recent publicity. 

Among high-tensile alloys included in the cate- 
gory of complex brasses, recent developments 
promise even stronger alloys in the cast state 
than have previously been generally available for 
the service of the engineer. Interest in the 
aluminium-rich series of alloys of the modified 
‘Y ’’ type has been stimulated by the advanced 
claims made for some recently-introduced alloys 
of this type. 

Alloy manufacturers and founders are to-day 
more fully alive to the numerous and various 
requirements of the chemical engineer, and re- 
sistant alloys are now available covering prac- 
tically all the well-known chemicals and reagents 
produced by the manufacturing chemist, and 
also those met with in the specialised chemical 
processes 

Specifications. 

During the past year the British Engineering 
Standards Association has added to its already 
large list of publications a further number of 
specifications relating to certain non-ferrous 
casting alloys, including bronze (gun-metal) 
castings of the well-known Admiralty mixture: 
88 per cent. of copper, 10 per cent. of tin and 
2 per cent. of zinc. 

The number of non-ferrous alloys now on the 
market must prove somewhat bewildering to 
the design engineer, and the British Engineer- 
ing Standards Association are to be congratu- 
lated upon the continuance of their efforts 
towards formulating reliable specifications for 
the use of the engineer. Such specifications are 
drawn up mainly as the result of conferences 
between the technical representatives of the 
manufacturers and of the users of the several 
alloys, both being represented on the draft com- 
mittees and panels of the Association. 


The Non-Ferrous Metals in 1930. 


(Concluded from page 52.) 


restricting output, and it was generally under- 
stood that something had been done in that 
direction in America, but nobody seemed very 
enthusiastic or hopeful regarding these schemes. 


The price stayed at or around £18 through the 
summer months, but the end of September saw 
a decline, and in October the quotation fell 
below £15, although at this point buying de- 
veloped on a good scale, and brought about 
some recovery. The price climbed back to 
£16 17s. 6d., but this level could not be held, 
and there has since been a heavy marking down 
of values which has brought the quotation well 
below £15. Statistically, the lead position is 
fairly sound, but production is on a generous 
scale, and probably rather in excess of present 
consumption. As with other metals, the low 
price ruling ought to stimulate consumption, 
but so poor is the general trade position that 
recovery may be delayed for some time. 


SPELTER. 


The history of spelter during 1930 is intimately 
connected with attempts to re-establish the Zinc 
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Doubtless, in the near future, when the Non- 
Ferrous Section of the newly-formed Technical 
Committee of the Institute of British Foundry- 
men has got to work, it will happen that the 
accredited representative of that body will be 
welcomed upon all committees and panels of the 
British Engineering Standards Association 
dealing with non-ferrous casting alloys. 


Non-Ferrous Alloys and Competitive Materials 


A question is sometimes asked regarding the 
extended use of resinous and _ suchlike non- 
metallic materials occasionally employed in sub- 
stitution for the commonly-applied alloys, as in 
the case, for instance, of ironmongery furniture, 
as evidenced by some of the latest internal fit- 
tings of ships’ saloons and passenger cabins, 
railway coaches and sleeping cars, and office and 
domestic fittings. Are such non-metallic fittings 
seriously affecting the non-ferrous alloy indus- 
try? It must be admitted in reply that any 
substitution of such compounds for metal parts 
must necessarily affect certain sections of the 
metal industry. Fashions change; the public 
must be humoured. The non-ferrous alloy 
founder, working in conjunction with the electro- 
plater, however, may be relied upon fully to 
cater for the humours of the public, as he has so 
worthily done in the past. 


Fluctuating Prices of Metals. 


The past year has witnessed a somewhat re- 
markable lowering in the price of non-ferrous 
metals—a lowering of the prices of virgin metals 
not always accompanied by a corresponding 
decrease in the price of scrap—which has had the 
effect in non-ferrous melting departments of per- 
mitting an increase of the percentage ratio of 
new metal to scrap to a higher figure. than has 
heen economically practicable for some years 
past. Alloy manufacturers, in their efforts to 
meet the ever-increasing high standards de- 
manded by the later-day engineering specifica- 
tions, have had perforce in the past to reduce 
the percentage of extraneous scrap used in their 
everyday melts, a reduction reflecting very 
strikingly on the margin of profit on the sale 
of such alloys. With the price of virgin metals 
remaining stable at the lower figures nowadays 
quoted, one may safely assume that the pur- 
chasers of non-ferrous alloys will receive a 





Cartel, and thus to achieve a higher price level 
by means of a scheme of restricted production 
based on an arranged quota for each member 
of the Cartel. During the concluding months 
of the year a number of meetings and discus- 
sions took place, but finally it was announced 
that agreement could not be reached and that 
hopes of finding a workable basis had been aban- 
doned. On the face of it, this may appear disas- 
trous, and certainly since the official announce- 
ment of free production was made the market 
has fallen well below £14, but in the long run 
the zine position can hardly fail to benefit from 
the absence of all artificial restraint, which has 
never yet succeeded in adjusting the balance of 
supply and demand for any commodity over a 
prolonged period. 

The year opened with the early position of 
spelter below £20—actually it was £19 15s., with 
a contango of 12s. 6d. per ton—and demand 
was none too good, while arrivals were on a 
generous scale, the warehouse stocks at January 1 
jumping up from 2,000 to 4,400 tons. After 
falling to £19 7s. 6d. there was some recovery 
due to belief by consumers that the metal was 
really cheap, but before the end of February the 
quotation was under £19, while March saw a 
temporary break on £18, followed by some re- 
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product of even higher excellence than hereto- 
fore. 


Rationalisation versus Individualism in the 
Non-Ferrous Industry. 


It is generally agreed that there exists to-day, 
perhaps more so than at any past period, a 
demand for the best of everything in the way 
of non-ferrous castings.  ** Higher-duty  cast- 
ings ’”’ is a constant urge, but with this insistent 
demand is coupled an imperative request for 
reduction in prices. The opinion is expressed 
that, to meet the demands of the customer, many 
of the non-ferrous founders in Great Britain 
must either combine for their mutual advantage 
or effect drastic internal modifications and 
reforms, both as regards the lay-out and the 
personnel of their foundries. The suppression of 
individualism, and thereby the suppression of a 
healthy spirit of competition, may not be con- 
ducive to the greater progress, but, on the other 
hand, if the will and the means are not forth- 
coming on the part of the individual employer to 
effect desirable reconstructions, then rationalisa- 
tion in its most liberal sense may prove to be 
the next best thing. The non-ferrous industry 
is watching with much interest the present-day 
efforts of the so-called rationalisation in its sister 
industry—that of steel. 


The Institute of British Foundrymen, the 
Institute of Metals and the Technical Press. 


No review of the non-ferrous industry for the 
past year would be complete without reference 
to the sterling work of the Councils and members 
of the closely-allied institutions—the Institute 
of British Foundrymen and the Institute of 
Metals. The activities of these bodies and the 
whole-hearted co-operation of the technical Press, 
especially in the direction of the promulgation 
of information germane to the non-ferrous 
industry, has only to be studied to realise the 
indebtedness of the industry to all those associ- 
ated with the bodies named. Both the Journal 
of the Institute of Metals and that of the Insti- 
tute of British Foundrymen may be acclaimed 
ac indispensable text-books for the foundry 
worker, and the files of the technical Press form 
a reputable encyclopedia of useful information 
which no self-respecting foundryman, whether 
master, craftsman or student, can afford to 
ignore. 


covery, which was, however, rather short lived, 
since the early days of May saw a sharp drop 
to £16 12s. 6d. for prompt shipment. Some 
improvement followed, more in sympathy with 
lead than on account of a better trade demand, 
but the absence of any curtailment of output 
in face of heavy production was too much for 
the market, and the drift downwards continued, 
the price eventually falling below £14. 


The Malleable Foundry Industry 
in 1930. 


(Concluded from page 54.) 


form of fuel was first used on an extensive scale 
for metallurgical furnaces. Every year its 
application is being improved, as the result of 
the knowledge gained in the plants installed by 
those firms who were enterprising enough to risk 
the expense of the pioneer work connected with 
this new development. 

At the present time the leading plants en- 
gaged on malleable castings for the motor trade 
are busy, and their employees are able to earn 
good wages, thanks to the operation of safe- 
guarding in the motor industry. 
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Foundry Research in 1930. 


By J. G. PEARCE, M.Sc., M.I.E.E. (Director, British Cast Iron Research 


LYIHOUGH the title of the British Cast 


Association). 


improve engineering cast irons and explain the 


Iron Research Association might be taken use of refined iron, special pig-irons, steel and 
to refer only to the metallurgical aspects good scrap in the cupola charge. 


cast iron, the Association has as a matter ol 
policy always included in its scope the study of 
ihe whole of the technical side of the founding 
ndustry, not merely the products, grey iron, 
white and chilled iron, malleable iron, but the 
iw materials used in the industry, foundry pig- 

on, sands, refractories, blackings, plumbagoes, 
ts plant and equipment such as cupola furnaces, 
ind its methods and processes. The wisdom of 
this policy has been strikingly illustrated during 
the vear by work carried out by the Associa- 
tion’s staff, which appears to provide scientific 
evidence for the frequent experience of many 
founders that the properties of cast iron are 
not wholly governed by composition. Many 
founders have felt that analysis does not explain 
whole of the behaviour of cast iron, and 
this is in part responsible for their refusal to 
ibandon the assistance that fracture examina- 
tion can give. In a Paper delivered to the 
Spring meeting of the Iron and Steel Institute, 
Norbury and Morgan show the effect of melting. 
conditions on the microstructure and mechanical 
properties of grey cast irons. This Paper is a 
‘ontinuation of and should be read in conjunc- 
tion with an earlier Paper delivered the previous 
year.” 

’ The broad conclusions drawn trom this work 
suggest that the properties of cast iron are de- 
termined by the structure, but that the struc- 
ture is not wholly dependent on composition and 
that irons of similar compositions may have 
totally different structures according to the con- 
ditions under which they are melted. This has 
resulted in the development of the germ theory 
for the purpose of explaining the structure of 
cast iron, but it should be borne in mind that 
this is adopted only as a working theory as an 
wttempt to explain the results obtained and it 
nray be, and almost certainly will be, modified, 
is further progress is made. The value of expla- 
nations for the results obtained is that further 
experiments suggested by the explanation can 
be made, whereas ‘‘ hit and miss ’’ experiments 
made empirically may be fruitless. The theory 
illuminates the road on which we have to travel. 


the 


The Germ Theory. 

The germ theory suggests that in ordinary 
melting particularly in the cupola, 
the graphite in the charge is not wholly dis- 
solved, and that some graphite passes over as 
such into the ladle, the temperature and dura- 
tion of melting being insufficient to effect com- 
plete solution. Obviously the larger the flakes 
of graphite in the pig and scrap, the shorter 
the time in which the metal passes through the 
cupola, and the lower the temperature of melt- 
ng (as in badly-designed or badly-operated 
‘upolas), the greater will be ‘the chance of dis- 
solved graphite passing through the ladle. In 
these circumstances it is found that the resulting 
structure (at any rate in heavier sections) con- 
sists of flake graphite associated with pearlite, 
a structure capable of yielding a very strong 
grey iron, particularly if the graphite can be 
refined. The use of pig and scrap containing 
lower total carbon and finer graphite flakes and 
melted in efficiently-designed and _ efficiently- 
operated cupolas will diminish the undissolved 
graphite and hence tend to produce finer 
graphite structures in the castings, with the 
result that the mechanical properties are im- 
proved. These are the steps normally taken to 


processes, 
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The temperature at which ordinary melting 
may be said to end and superheating to begin 
is debatable, as different furnaces differ very 
markedly in the temperature reached, but the 
use of the electric furnace (are or induction 
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type) and the rotating pulverised-fuel furnace 
permits higher temperatures than the foundry 
cupola and graphite-dissolving temperatures may 
be regarded as obtained when these furnaces 
are used. However, it is impossible to pour 
cast iron without superheating it above its 
melting temperature. All irons melted must be 
superheated, and the term ‘ superheating ”’ 
refers to a distinction of degree rather than of 
kind. By superheating the graphite flake is 
gradually dissolved and ultimately a point is 
obviously reached at which the melt is graphite- 
free. In these circumstances the structure 
obtained in the casting is totally different, con- 
sisting as it does of ferrite in a fine eutectic- 
like matrix of ferrite and graphite. 


Inherent Properties. 

In the first Paper quoted above the authors 
took a pig-iron containing both coarse and fine 
graphite, melted it and cast it under conditions 
such as would remove the original graphite 
Hakes. (This can be done in crucible melting 
without superheating as ordinarily understood.) 
The structure in the casting consisted of ferrite 
and fine graphite of the kind indicated. When 
this metal was remelted and graphite added, 
the structure returned to the pearlite—flake- 
graphite, suggesting that flake graphite is 
formed when, and only when, it builds up on 
existing nuclei. The ferrite—fine-graphite, on 
the other hand, might be considered to arise 
when the melt is free from graphite particles 
and the difference is one familiar to those who 
study the formation of crystals in ordinary solu- 
tions. These two totally different structures 
are obtained from similar compositions. 

The two structures present very marked dif- 
ferences. The fine-graphite—ferrite structure 
is dark to the naked eye, something like black- 
heart malleable, on account of the finely-distri- 
buted graphite flakes, whereas pearlite—flake- 
graphite has the ordinary steely appearance of 
grey iron. The former is mechanically softer 
and somewhat plastic, compared with the harder 
pearlitic material. The former shows no sign 
of sinking in the runners, whereas the latter 
teeds and pipes in the ordinary way. It should 
be particularly borne in mind that the formation 
of ferrite in conjunction with fine-graphite does 
not invariably happen. Fine graphite tends to 
be associated with ferrite, but conditions may 
arise in which the matrix here, too, is pearlitic, 
and certain alloy additions can be used to pro- 
voke this conditions. Efforts to produce this 
ferrite—fine-graphite structure in the cupola 
often result in a double or mixed structure of 
areas of ferrite—fine-graphite and _pearlite— 
flake-graphite, as the entire removal of nuclei 
is almost impossible. This structure is mechanic- 
ally unsatisfactory. The fine-graphite structure 
also chills much more readily than the flake- 
graphite iron. 

Closing the Grain. 


These two Papers throw considerable light on 
the mechanism of the production of high-quality 
irons as practised in certain cases by ladle addi- 
tions, and in the light of the germ theory, the 
ladle addition takes on an entirely new sig- 
nificance. The theory is also consistent with 
foundry experience, as indicated above, and 
because of the general tendency to use steel, 
white iron or close-grained pig, in all of which 
graphite is either absent or small in size, for 
the purpose of closing the grain of the casting. 
Conversely, it is consistent with the use of an ~ 
“open ’”’ fracture to open the grain of the 
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casting. It seems highly probable that the 
openness or closeness of the grain of any grey 


pig or grey iron is governed by the size and 


distribution of the graphite through the sec- 
tion. Thus the whole of experience gained on 


the basis of fracture examination and working 
can be restated in terms of the germ theory, 
and, indeed, this work gives scientific ground 
for the preference of the practical man for rely- 
ing on fracture as well as on composition. The 
French use the term “ heredity ’’’ of cast iron 
to explain the persistence of properties even 
after remelting, and this again can be largely 
explained by the persistence of the graphite 
flake. 

Although the difference between the two struc- 
tures has been stressed, the ferrite—fine-graphite 
structure is not readily obtained from the cupola, 
partly because doubtless even where a tempera- 
ture sufficient to melt the graphite is obtained, 
carbon may be picked up from the coke. Thus 
we are largely indebted to the cupola for our 
ability to obtain the desired pearlite—flake- 
graphite structure. In thick sections of cupola- 
melted steel, where the germ has time to grow 
the fine-graphite structure is practically 
seen. On the other thin-walled and 
chilled castings—that is, castings produced under 
such conditions that the germ is not allowed time 
to grow—it is commonly seen, and indeed some- 


nevel 


hand, in 


times its presence provides some very acute 
foundry problems. 

Furthermore, while the fine-graphite flakes 
present with ferrite in this typical structure 


are much the same size whatever the conditions, 
the size of graphite associated with pearlite 
shows wide variations, and it is quite possible 
to obtain two pearlite—flake-graphite irons of 
similar composition and vet different properties 
on account of the average size of the graphite 
being different in the two cases. This is due 
to variations in graphite size in the charges and 
to differences in melting practice, and explains 
the very wide differences obtained in the 
dustry between mechanical properties of 
from different cupolas. 

Mention should be made of a highly technical 
but important Paper on graphitisation by Dr. 
M. L. Becker,’ published during the year. 


in- 
irons 


Mechanical Testing. 

At present the properties of grey iron are 
almost wholly determined for commercial pur- 
poses either by the tensile or by the transverse 
test, or both, and both tests are embodied 
the latest B.E.S.A. Specification 321/1928. 
establishment of proper relationship between 
these two tests and between these and other 
tests is of great importance in rationalising our 
knowledge of cast iron, and possibly of reducing 
the cost of testing. This matter has been dealt 
with in two recent Papers by the author.‘’ The 
former was the Exchange Paper given on behalf 
of the Institute of British Foundrymen to the 
Cleveland Convention of the American Foundry- 
men’s Association in May, 1930. This Paper 
confirms that melting conditions affect the 
properties of grey irons even of the same com- 
position and indicates relationships between ten- 
sile, transverse and compression tests. It shows 
the variations in strength arising through varia- 
tions in melting conditions and differences in 


in 


The 


the graphite size of material as charged into 
the cupola. It indicates for the first time, as 
far as tests in this country are concerned, that 


the endurance limit in fatigue, like other tests, 
increases as the silicon content diminishes and 
that also, like other tests, it diminishes as the 
size of the cast section increases. The present 
state of testing cast iron in Great Britain has 
been summarised by the author* in a Paper 
printed in the First Communications of the New 
International Association for Testing Materials. 
Two Papers have also been published by Mr. 
J. E. Fletcher,’* on the relationship between 
the composition in the structure of pig-iron to 
the composition in the structure of the resulting 
cast product. Mr. Fletcher emphasises the very 
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important point that in a low total-carbon pig- 
iron the structure is all-pearlitic with a lower 
silicon content than is the case with a higher 
total-carbon pig-iron. A further Paper given 
by him to the Staffordshire lron and Steel Insti- 
tute towards the close of the year is not yet 
available in printed form. 

A Paper presented on behalf of the Institute 
of British Foundrymen to the International Con- 
gress of Mining and Metallurgy at Liége in 
June, 1930, by Dr. A. L. Norbury’ on ‘ Factors 
affecting the Chilling Properties of Cast Iron,”’ 
deals in the main with considerations from his 
previous Papers mentioned above, in so far as 
they refer to chilling properties, but the occa- 
sion was notable in that it drew a long contribu- 
tion to the discussion from Prof. Portevin, the 


distinguished French metallurgist, who com- 
mented on the remarkable nature of Dr. Nor- 


bury’s work and who confirmed many of its 
details. 
Moulding Sands. 

The Association has reached a stage of com- 
pletion in the study of moulding sands and has 
made detailed examination ot 
geological types distributed throughout the 
British Isles and representing sands in which 
over 90 per cent. of the British foundry output 
is east. It was necessary in the first place to 
work out suitable methods of testing for this 
country and subsequently to put the sands 
through these tests. The methods of testing have 
now been made available to all interested.’° The 
Association also recommends for the daily con- 
trol of foundry sand the taking of permeability 
and compression strength tests. For this pur- 
pose two simple pieces of apparatus have been 
devised, covering permeability and compression. 
These have been described by Francis.” 


17 sands from five 


Recommended Methods. 

A further interesting development in the use 

recommended methods the issue at a 
nominal charge of methods for the sampling and 
analysis of foundry materials. ‘This includes 
both sampling methods and analytical methods 
and the materials covered are coke, coal dust 
and the elements normally met with in cast iron. 
At the moment this particular report’? is out 
of print, but is being re-issued with methods for 
dealing with the rarer elements met with nowa- 
days in cast iron. The sampling and analysis 
of moulding sand is included in the sands report 
mentioned above. Together these two reports 
cover the bulk of the foundry materials com- 
monly used. 


ot 1s 


Other Work. 


On unpublished work reference might be made 
to the new type of heat-resistance iron due to 
Dr. A. L. Norbury, covered by British Patent 


Symbols for Chrome-Nickel Steel Standardised. 


According 


to the ‘‘ Tron Age,’’ 51 American 
steel 


producers have agreed to standardise 
specification symbols for chrome-nickel steel pro- 
duced within agreed analysis ranges. The action 
was accomplished by agreement on the part of 
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323,076, and to the development of a new type 
of foundry cupola due to Mr. J. E. Fletcher, 
the British Patent for which is 333,322, both 
patents being held by the Association. Remark- 
able economy in running and other incidental 
advantages have been obtained from this type 
of cupola, the principle of which is the control- 
ling of the main tuyeres by screw valves and the 
provision of upper tuyeres in the wind belt, the 
flow of air through which is governed by the 
extent to which the main valve is opened or 
closed. 


Space does not permit more detailed reference 
to other work. Mention must be made, in refer- 
ring to foreign developments, of the adoption 
in this country during the year of the pulverised- 
fuel rotating-drum furnace for melting high- 
quality iron. This type of furnace has aroused 
a good deal of interest, and its performance will 
be very closely watched. 


Another process which promises much for the 
future is that of the nitrogen-hardening of cast 
iron, a process hitherto only used for steel. The 
nitrogen-hardening of cast iron has now been 
successfully accomplished, and material so 
treated is now under test. Some interesting 
results have been published by Mr. J. E. Hurst 
on the heat-treatment of grey iron containing 
nickel and chromium.’* Considerable progress 
has also been made in the development of alloy 
cast irons for special castings, particularly with 
respect to nickel and more recently to molyb- 
denum.* The price of molybdenum, however, 
appears likely to handicap its application. 

Some work has been done on the constitution 
of the phosphide eutectic by two German in- 
vestigators. The old difference of opinion regard- 
ing the binary and ternary eutectic should now 
be cleared up, as it has been found that there 
are actually two ternary eutectics in normal cast 
irons. One is a eutectic consisting of iron car- 
bide, iron phosphide and iron, while the other 
consists of iron phosphide, graphite and iron. 
The graphite in this latter eutectic joins up 
with the existing graphite flakes and the other 
constituents give the appearance of a binary 
eutectic. In rapidly-cooled or low-silicon cast 
irons, the phosphide eutectic is of the iron-car- 
bide type, while in slowly-cooled or high-silicon 
cast irons the eutectic contains graphite.t 

Altogether the vear may be regarded as having 
materially advanced the rapid progress so notice- 
able in recent years, although such a brief sketch 
must perforce leave many items of value un- 
mentioned. 





* Bulletin No. 30 of the B.C.1.R.A. 
+ Bulletin No, 29. p of the B.C.T.R.A. 


Lids 


those companies producing chrome-nickel steels 
under licence by the Krupp Nirosta Company. 

The adopted symbols with their ranges of 
agreed manufacturing analysis are reproduced in 
the accompanying table. 


Standardised Symbols for Nirosta, designating Type of Steel within Classifying Ranges. 





Base symbols 


KA, for austenitic chrome-nickel alloys in the corrosion-resistant field. 
KNC for austenitic chrome-nickel alloys in the heat-resistant field. 


For wrought material :— 
| C. Mn. S and P. Si. Cr. Ni. Mo. 
Per cent. Per cent., Percent. Per cent., Per cent. Per cent. Per cent. 
max max. max. 
KA, .+| 0.16 max. 0.6 0.03 0.75 16.5 to 20.0 7t010.5 - 
KA,-S - 0.07 max. 0.6 0.03 0.75 16.5 to 20.0 7to 10.5 — 
KA,-H .. over 0.16 0.6 0.03 0.75 16.5 to 20.0 7to 10.5 — 
KA,-Mo , 0.16 max. 0.6 0.03 0.75 18.0 to 22.0 | 7tol10.5| 2to4 
KA,-SMo as 0.07 max. 0.6 0.03 0.75 18.0 to 22.0 7to10.5 |, 2 to4 
KA,-HMo . over 0.16 0.6 0.03 0.75 18.0 to 22.0 | 7to 10.5 2to 4 
The same symbols are used for cast material where silicon max. limit is higher. 
For wrought and cast material :-— 
KNC-3 .. 0.20 max. 0.7 0.03 2.0 23.0 to 27.0 | 17.0 to | —_ 
21.0 | 
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ne for speedy and economical casting 


OSs The aluminium cylinder head is chosen primarily 
oy for its high thermal conductivity. This casting, 
ith however, does also reveal the production 
possibilities of light-alloys of aluminium, and, 
in particular, the metal’s response to intricate 
coring. 





on 


An additional advantage of light alloys of J aa a aa 


rd- aluminium is the economy afforded in casting THE BRITISH ALUMINIUM co LTD 


OW and machining. ALUMINIUM PRODUCERS. ADELAIDE HOUSE. LONDON, EC4 


re =" . as ig _ 9° "Ph : Mansion House 5561 & 8074. "Gr : Cryolite, Bilgate, London. 
Write for our book ‘‘ Aluminium Foundry Data. _ : — ™ 
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“ GREAVES-ETCHELLS ELECTRIC STEEL FURNACES 


a MORE THAN 100 FURNACES SUPPLIED DURING LAST 7 YEARS. 


ar- 
on 


ny 
" 


~~ WATSON 
ROTATING 
ELECTRIC 
FURNACES 
Ensure 
RAPID & CLEAN 
MELTING 


NON-FERROUS 
METAL 
MELTING 
ELECTRIC 
FURNACES 





SINGLE, TWO, 
or 


THREE PHASE. 


THOROUGH 
MIXING. 





CONTRACTORS TO HOME AND FOREIGN GOVERNMENTS. 


WATSONS (METALLURGISTS) LIMITED 


Lancaster Street, SHEFFIELD. 
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A Modern Sand- 
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Preparing Plant. 





On a recent visit to the works of Messrs. 
G. D. Peters, Limited, of Slough, an opportunity 
was afforded us of inspecting the constructional 


and working details of their sand-preparing 
plant. The apparatus, which is of the Baillot- 


Corrie type (15, Victoria Street, London, S.W.1), 
has now installed about 18 months, and 
during that period has given excellent results 
associated with a minimum of upkeep costs. 


What the Plant Does. 

Briefly stated, the plant provides the foundry 
with a facing automatically pouring 
on to three rotating discs old sand, new sand 
and coal dust, cleaning the mixture, milling it, 


been 


sand by 


aerating it, and delivering it either to con- 
tainers for crane distribution or to a_ band 


conveyor for filling four hoppers situated above 
the moulding machines. 

Reference to Fig. 1 will show just how this is 
vecomplished. Primarily the old sand is brought 
in containers by other 


MTN 


overhead cranes and 


lLisintegrator & 


for crushing small lumps of sand, big ones, of 
course, having been eliminated at the initial 
grating. The cover is divided into two com- 
partments into the smaller of which, situated 
at the opposite end to the feeding aperture, all 
nails, gaggers, paper and impurities generally 
are discharged by means of a shute to floor 
level. The larger compartment into which the 
sifted sand passes leads to a hopper placed im- 
mediately below the sieve. The sifted sand falls 
by gravity from the hopper through a hand- 
controlled valve to the sand mill. 


Sand Mill. 

The pan of this mill is about 6 ft. 6 in. dia. 
and is turning out between 2 and 3 tons of 
sand per hour. Actually, conditions have never 
vet demanded an output greater than the plant 
can give. The pan is keyed to a vertical shaft 
operated by helical gearing fitted above the pan. 
The rollers are suspended from a girder and do 
not rest on the pan bottom. One 


l EE 


roller is 
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BaiLLot- CORRIE SAND-PREPARING 
LIMITED, OF SLOUGH. 


























PLANT AS INSTALLED AT 


Tue AvToMATIC 


MIXING, SITUATED BELOW GROUND LEVEL, IS NOT SHOWN. 


means to a grating placed over a large hopper 
not shown. Smaller hoppers are situated at 
either side of it. One contains Parrish’s Erith 
loam and the other is filled with coal dust. As 
stated, all the hoppers discharge on rotating 
dises, and the amount allowed to go forward is 
controlled by adjustable sleeves. In the case under 
review the apertures are such that the ratio of 
new sand to old is 1 to 12, whilst in the case of 
the coal dust there is just room for the inser- 
tion of a steel rule. Moreover, every third day 
both new sand and coal dust are entirely shut 
off. This apparently boils down to an overall 
consumption of something like 3 per cent. of 
new material added, but against this it should 
be realised that this facing sand is used as back- 
ing sand also for the machines fed by the con- 
veyor. For the smaller machine-made_ work 
Baillot prepared sand is used as facing only, and 
portable machines dress the backing sand. 


Sieving and Cleaning. 


The mixture of old sand, coal dust and new 
sand is discharged to the foot of the elevator, 
which passes it into a combination ball mill and 
sieve (Fig. 1). This apparatus consists of a sheet- 
metal casing within which rotates a perforated 
conical metal drum. This drum is divided cir- 
cumferentially into several compartments, form- 
ing ball races, within which roll cast-iron balls 


grooved, whilst the other is a plain cylinder. 
Ploughs are provided for turning over and 
aerating the sand, whilst scrapers prevent the 
adhering of sand to the rollers and sides of the 
pan. Discharge is effected centrally by means 
of a rack-and-pinion operated guide plate. In 
common with the rest of the plant, either ball 
bearings have been fitted in the mill, whilst 
accessibility to wearing parts has been care- 
fully studied. 


Disintegration and Aeration. 

On leaving the mill, the sand passes to a 
second elevator, which feeds a disintegrator and 
aerator (Fig. 1). This takes the form of 
a vertical drum, inside which revolve two sets 
of plates, or wheels, each set being bolted 
together at frequent intervals circumferentially, 
These plates are so arranged as to form two 
separate wheels, one revolving inside the other 
in opposite directions. From the disintegrator 
the sand falls to the finished sand hopper and 
is ready for use, the hopper being closed by a 


counterweighted flap. The whole plant is 
actuated by two motors of 12 and 5 h.p. 
respectively. 

Distribution. 


Two methods are available for dealing with 
the prepared sand. Either a crane-suspended 
container can transport the sand across the 
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foundry or an elevator can raise it to a belt 
conveyor, feeding four storage hoppers, placed 
above four large-sized Tabor moulding machines, 
Discharge to any of the moulding-machine 
hoppers is carried out from floor level by lower- 
ing ploughs on to the band. 

Results Achieved. 

Since the installation of the plant there has 
been a distinct improvement in the skin of the 
castings manufactured, despite the fact that 
Messrs. Peters always have had an excellent 
reputation for their cast products. 
it has eliminated 
the work of the 
production. 

In conclusion, we wish gratefully to acknow- 
ledge the courtesies extended to us by Mr. W. H. 
Holey (works manager) and Mr. James (foundry 
foreman), of Messrs. G. D. Peters, and Mr. Guy 
Corrie for the help he has given in the prepara- 
tion of the article. 


Moreover, 
whilst easing 
increasing the 


labour, 
moulders and 


some 








All-Mine Pig-Iron. 

(Concluded from page 44.) 
others are softer, can be melted with ease and 
with consequent high daily outputs. How widely 
different are the qualities of the iron produced 
therefrom can be judged by the fact that Staf- 
fordshire cold-blast, West Coast hematite, Cleve- 
land, Lincolnshire and Northamptonshire pig- 
irons are usually genuine All-Mine. When, 
therefore, it is realised that each maker of All- 
Mine pig-iron, partly owing to geographical 
situation, has his own special mixture of ore, and 
that blast-furnace working conditions. are not 
exactly alike in any two parts, it will be seen 
that there is no fixed standard, and that the 
description ‘‘ All-Mine ’’ is worthless as an index 
to quality. 

Blast-furnace conditions vitally affect the 
quality of the pig-iron produced, and by con- 
ditions is meant the size and temperature of the 
furnace, the temperature and pressure of the 
blast and the speed of working. Authorities on 
cast iron do not state to what extent these 
factors influence the product, and attention 
might well be given to this line of research. 
The best type of iron-ore burden can be used to 
produce either good-quality or poor-quality iron 
according to the methods adopted of working the 
furnace. On the other hand, a burden consisting 
of part iron ore, part cinder and scrap, can 
produce good-quality iron under suitable furnace 
conditions. 

In conclusion, it is contended that the use 
of the term is misleading, and, used in its literal 
sense and without qualification, may embrace 
widely different qualities, ranging from Stafford- 
shire cold-blast down to Northampton hot-blast. 
If the ironfounder knew the kind of iron ore 
used, the type of furnace in which smelted, tlic 
temperature and pressure of the blast, and the 
complete composition of the pig-iron, he might 
be able to form some idea of the results to be 
obtained in his castings. Such comprehensive 
information is rarely available, even assuming 
that he would know how to use it. But what a 
foundryman can do, and if he is making high- 
duty castings, ought to do, is to 
approximate composition, to study the irons 
available within these limits, whether so-called 
All-Mine or not, and to ascertain that such irons 
are not ‘ freaks,’’ but regularly available. 
Having chosen, and proved the quality satisfac- 
tory, insist on the quality being maintained and 
take every precaution against variation. Regu- 
larity and homogeneity in each consignment and 
from one consignment to another would solve half 
the foundryman’s troubles, and go a long way 
towards cutting down the sometimes alarming 
cost of waster castings, which, even under boom 
conditions, he can ill afford. 

{The point raised in this article is of extreme 
interest, as the average founder’s mental con- 


decide an 


ception of All-Mine pig-iron is high-grade pig- 
iron in which scrap iron has been excluded from 
the burden.—Ep1Tor. ] 
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ANOTHER FOUNDRY 





Cylinder witn liners and valve seats of “ Brico” centrifugal castings. 


@ THE PROBLEM 


To produce a close grained but 
easily machined material in 


castings having very thin sections. 


THE MOND NICKEL COMPANY LIMITED 


THE BUREAU OF INFORMATION ON NICKEL. 
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PROG LEM 


SOLVED @ 





PF AUTOMOBILE CYLINDER LINERS 


HE BRITISH PISTON RING COMPANY 
use Nickel in their mixture for centrifugally 
cast cylinder liners and valve seats, finding 
that the grain size can thereby be reduced 
—a necessity for these extremely thin 
sections—without risk of excessive hardness 


in machining. 


Centrifugal castings containing Nickel are 
dense and uniformly hard; they are free 


from porosity yet readily machinable. 


Send this coupon for our new publication B7 on Nickel Cast Iron. 





| To The Mond Nickel Company, Limited, 
Imperial Chemical House, Millbsnk, London, S.W.1. 


Please send me a FREE copy of your latest publication 


on NICKEL CAST IRON. 
Name 


Address.......... 














Trade Talk. 


Messrs. Heap, Wricurson & Company, LimiTED, 
Thornaby-on-Tees, have received a 
for the supply of railway chairs to the L.M.S. 
Railway. 

THe Gorse GALvanistnc Works, Dafen, Llanelly, 
which have been idle for some weeks, were restarted 
on January 6. The works provide employment for 
about 250 men 
[HE SAND QUARRIES at 
the Pickering 8S: 

acquired by 
Limited, of Sheffield 

Messrs. A. Hatt & 


sleen, received 


Pickering, 
nd Company, 
Messrs 


formerly owned 
Limited, have 
Refractories, 


by 

been General 
Company, Limirep, of Aber 
for three steam steel 
screw tugs from the James Dredging, Tug & Trans 
port Company, Limited, of Southampton. 

Messrs. THos. Vickers, Limirep, 14, New Street. 
Birmingham, have been appointed sole agents in this 
country the of the “ M.O."" foundry brand 
of Swedish charcoal pig-iron by Messrs Gusselhytte 
Masugn A.-B., Sweden 

Tne Vereinigte STan~werKe A.-G. (United 
Steelworks Company) propose partly to close down 
their large works at Hoerde, near Dortmund, on 
February 1. Some 4,800 workmen have been given 
of discharge. 


GREAT WESTERN 


have an order 


for sale 


Gusselby 


notice 
THE 


Raitway have placed an 
order 


with Messrs. Cammell, Laird & Company, 
Limited, Birkenhead, for the construction of two 
twin-screw oil-burning steamers for their Fishguard- 


Rosslare service The vessels will be 325 ft. in 
length 

An £80,000 eExTENSION of their works has been 
inaugurated by Messrs. Ruston-Bucyrus, Limited, 


engineers, of Lincoln. The firm has also adopted 
plans, which are well advanced, for the introduc- 
tion during the current year of five new models of 
excavators. 

THE sTOCKS PiG-IRON in Japan are increasing 
monthly by 24,000 or 25,000 metric tons, and the 
total held at the end of 1930 between 470,000 
and 480,000 metric tons Endeavours are being 
made to get the ironmasters to stop the running 
of one or two of their blast furnaces. 


ol 


was 


‘Die Giesserer’’ (the official organ of the vari 
ous German foundry associations) has taken ove) 
* Giesserei-Zeitung ’ (the as Foundry Times *’), 
which has now ceased publication. The first issue 
of the combined journals for the new vear is 
entirely devoted to malleable cast iron. 


A FIRE occURRED at the foundry of the Camelon 
lion Company, Limited, Falkirk, on January 5. It 
appears that a stack of firewood near the sand 
drying stove caught alight: the flames spread to 
the roof, the rafters of which were of wood, but fire 
men succeeded in confining the outbreak to the 
stove department, and comparatively little damage 
was done. 

THe Centrat Evecrriciry Boarp have placed con 
tracts with Messrs. Siemens Brothers & Company, 
Limited, Woolwich, for the primary transmission 
lines, and with the Fuller Electrical & Manufactur 
ing Company, Limited, London, for primary trans 
formers, both in connection with the East England 


Electricity Scheme, 1930. The total value of the 
work is approximately £270,000. 

EMPLOYEES OF THE following firms have contri 
buted to infirmaries and _ charitable institutions 
during 1930 :—-William Dixon, Limited, Calder 
and Govan Iron Works, £614; Cruickshanks & 
Company, Limited, Denny [ron Works. £144; D 
& W. Henderson & Company, Limited, Meadow 


side Works, Glasgow, £487: William Baird & Com 
pany, Limited, Gartsherrie and other works, £8,191 
Messrs. Swinney Bros., Limrrep, Wansbeck 
Ironworks, Morpeth, have secured an order from 
the Compania Argentina de Pesca, of Buenos Aires, 
to convert from coal, burning to oil burning their 
batteries of boilers and patent guano dryers at the 
whaling factory, Grytviken Land Station, South 
Georgia. The order covers three duplicate unit oil 
burning installations with oil tanks and oil pump- 
ing arrangement. 
FouR BLAST FURNACES were relighted at the Clydes- 
dale steelworks of Messrs. Stewarts & Lloyds, 
Limited, on January 10, and it is expected that in 
the course of a week about 1,000 men will be in em 
ployment. The works down for the New 
Year holidays without a definite date being given for 


closed 


restarting, and some anxiety was felt on that 
account Messrs Colvilles Dalzell Steelworks. 
Motherwell, have also restarted with a small number 


of furnaces. 


£12,000 order 
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HE conTRACT for the structural steelwork, some 
6,500 tons in all, for the new building to replace 
the Hotel Cecil, which was recently purchased by 
Shell-Mex, Limited, has been secured by Messrs. 
Dorman, Long & Company, Limited, of Middles- 
brough. Another contract secured by Messrs. Dor- 
man, Long & Company, Limited, is for the widen- 
ing of the existing Putney Bridge over the Thames. 
The contract, which was let by the London County 
Council for a price of £337,000, involves the widen- 
ing of the bridge by 20 ft. over its entire length. 

Messrs. Witp-BarFrieLp FURNACES, 
Limitrp, of Elecfurn Werks, North Road, Hollo- 
way, London, N.7, have entered into an arrange- 
iment with the Hevi Duty Electric Company, Mil- 
waukee, U.S.A., whereby all patents granted, pend- 
ing, and all further improvements and _ processes, 
will, Tal Europe and British possessions 
(exclusive of Canada Newfoundland) are con- 
cerned, be operated and manufactured in England 
by Messrs. Gibbons Brothers. Limited, Dibdale 
Works, Dudley, and Messrs. Wild-Barfield. 


ELECTR 


so as 


and 


THE EMPLOYEES of Messrs. Henry Wallwork & 
Company, Limited, ironfounders and engineers, of 
fed = Bank, Manchester. began a _ strike on 
January 6, and the works were brought to a stand 
still. The dispute arises out of a wage reduction 


proposal. The firm states that 


compels them to reduce prices, 


severe competition 
and to do that re- 


ductions in certain bonuses have become necessary, 
but the wages would still be considerably above 
the basic unien rate. The men assert that in some 
cases the bonus reductions would amount to 27s 
to 30s. a week 


A MESSAGE FROM YOKOHAMA states that the Ansan 
Ironworks of the South Manchurian Railway Com 
pany, Limited. are operated to capacity, despite 
the fact that thev hold in stock over 100,000 tons 
of pig-iron, unmarketable owing to the general trade 
depression. It is learned that the company is now 
confident of being able to produce pig-iron capable 
of meeting the competition of Indian pig-iron in 
both quality and price. With this confidence, the 
works authorities are contemplating exporting their 
product to Europe and America rather than 
tinue to seek a market in Japan. 


con 


THe BritrsH STeEELWoRK ASSOCIATION announces 
that Messrs. Braithwaite & Company, Engineers, 


Limited, have received a cable from India advising 
them that they have successful in securing 
the order for a pyressed-steel tank having a capa- 
city of approximately 3,250,000 the dimen- 
sions being 204 ft. by 160 ft. by 16 ft. deep, divided 
into two compartments. The material will be fab- 
ricated at Newport and shipped within two months. 
This tank is for the Murree Waterworks, and, when 
erected at Dunga Gali, Punjab, will be the largest 
pressed-steel tank in the world. 

THe Wetuman SmitH OWEN ENGINEERING Cor- 
PORATION, Limitep, have recently obtained from 
the Lancashire Steel Corporation, Limited, Parting- 
ton, an order for a large continuous billet re- 
heating furnace, complete with electric pusher, for 
their 18-in. mill. The furnace is of special design 
and construction, having and under firing. 
It will also be fitted with Wellman-Soward patent 
blocks arranged in such a manner that the furnace 
can be fired with (1) producer gas, (2) a mixture of 
blast-furnace and coke-oven or (3) coke-oven 
The furnace will be of the end-discharge 


been 


galls., 


over 


gas, 


gas alone. 


type, capable of giving a continuous output of 
20 tons per hour. The Corporation have also re- 
ceived an order from Messrs. John  Lysaght. 
Limited, for a Wellman-Galusha gas producer of 


a capacity of 1 ton per hour, capable of gasifying 
small anthracite coal or coke breeze. 

Sir ArtHUR EppINGTON, opening on January 6 
the twenty-first annual exhibition of the Physical 
and Optical Societies at the Imperial College of 
Science, South Kensington, said that the exhibition 
showed the dependence on each other of the instru- 
ment maker and the scientific worker. Scientists 
were interested in seeing the results of the work of 
the instrument makers, who generally professed to 
be unscientific. declaring that they merely went on 


by ‘‘ trial and error ’’ until their instruments came 
right. This did not convince Sir Arthur Edding- 
ton, who expressed the view that ‘trial and 
error’’ could be as scientific as any other work. 
In the Trade Section of the Exhibition 85 of the 
chief scientific instrument makers in Britain ex- 
hibited. In the Research and Experimental 


Section exhibitors included the National Physical 
Laboratory, the Post Office Engineering Research 
Station. and the research laboratories of the British 
Thomson-Houston Company, the General Electric 
Company, and the Gas Light & Coke Company. 
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Personal. 





Mr. E. P. Tanpevin, of Gregson & Partners 
Bank Street, Sheffield, is now lying in a London 
nursing home as the result of a street accident. 
He is making good progress towards recovery. 

Mr. E. W. Beatry, chairman and president of 
the Canadian Pacific Railway, has been elected a 











director of the International Nickel Company of 
Canada, Limited, in succession to the late Lord 
Melchett. 
Wills. 
Pearson, W. H.. secretary, Steel Com- 
pany of Scotland, Limited, Glasgow £13,856 
Moore, ALFRED, late chairman of Messrs. 
Frederick Braby & Company, Limited £79,815 
Kine, D.. director of Messrs. David King 
& Sons, Limited, Keppoch Iron- 
works, Glasgow ae ; £2? 15] 
THompson, J. A.. governing director of 
Messrs. Thompson Brothers (Bilston), 
Limited, Bradley Engineering Works, 
Bilston a we An : £47.444 
. 
Obituary. 
Mr. James S. Pact died suddenly at his home 


in Denny on January 5. He was the elder son of 
Mr. George Paul, of Messrs. George Paul & Com- 
pany, Dunearron Foundry, Denny, and took 
active part in the management of the business. 

Mr. CHartes G. Waker, of Sherwood Lodge, 
Worksop, a well-known engineer, died suddenly on 
Saturday, January 3. During the war he was en- 
gaged with Messrs. Thomas Firth & Sons, Limited, 
of Sheffield. He had previously been connected 
with the Coventry Ordnance Factory, and since the 


an 


war he had been engaged with the Brightside 
Foundry & Engineering Company, Limited, and 


with Messrs. Armstrong, Whitworth & Company. 








New Companies. 





C. M. Hesford & Company, Limited, Moorgate. 


Ormskirk, Lanes.--Capital £10,000. Agricultural 
and general engineers, etc. Directors: C. M. and 
C. O. Hesford. 

Dempster Moore & Company (Machinery), 
Limited, 201, Pollokshaws Road. Glasgow, S. 


Capital £5,000 in £1 shares. Directors: 
and J. M. Rollo. 

Hiron & Rempler, Limited, Alka Works, Minerva 
Road, North Acton, London, N.W.—Capital £2,000. 
Machinery manufacturers, etc. Directors: H. W. M. 
Hiron and BR. W. Rempler. 

George Hare & Sons, Limited, Tanfield 
Tanfield, Co. Durham.—Capital £5,000. 
proprietors, etc. Directors: G., G. B. 
Hare. Secretary: Mary D. Hare. 

Welding Rods, Limited, 156, Attercliffe Road. 
Sheffield.—Capital £2,000. Manufacturers of elec 
trodes for welding, etc. Directors: H. Brearley, 
J. H. Aitchison, H. Bull and L. Johnson 

Kingsmill Metal Company, Limited, Loretta 
Works, Strand-on-the-Green, Chiswick, London, W. 
—Capital £2,000 in £1 shares. Directors: H. O 
Marris (managing director), 8S. W. Elmes and J. B. 
King. Secretary: F. Pearson. 

Victoria Structural Engineering Company, 
Limited, 115, Abbey House, Westminster, London, 
S.W.—Capital £2,000. Directors: P. G. Showell 
(permanent governing director) and D. W. P. G. 
Showell. Secretary: F. J. Parrott. 


J. R. Auld 


Drift, 
Colliery 


and H. J 











Aluminium Alloys at Low Temperatures.— 
‘** Aluminium Broadcast,’ the weekly journal of the 
British Aluminium Company, Limited. states that 
the Aluminum Company of America have recently 
carried out a series of mechanical tests on standard 
aluminium alloys at excessively low temperatures to 
dispel fears expressed by American aircraft engineers 
as to the behaviour of aircraft structures at high 
altitudes and/or in the arctic regions. Bond-sand 
castings and forgings were tested at the temperature 
attained by mixing liquid carbonic acid with ether. 
and in all cases an increase of tensile strength was 
found. varying between 3 and 10 per cent. L7ST 
(duralumin) was 2.94 per cent. 25ST 
(propeller metal) 3.35 per cent. 
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To a British Steelfounder ! 


BRITISH 
STEEL FOUNDRIES 


WILL CLOSE 
ALTOGETHER 


if those who so assiduously push the sale 
of Foreign Steel Castings have their way. 


Do you realise this ? 





If you do, what are you doing about it ? 





Are you doing as we do, and persistently 
demanding the imposition of an import 
duty on all foreign iron and steel goods, 


OR 


are you helping to ruin yourself and us by 
buying foreign sands for your own use? 





GENERAL REFRACTORIES LTD., 
SHEFFIELD. 


(Tel. 22311.) 
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Iron and Steel Markets. 


Pig-lron. 
MIDDLESBROUGH. ‘Th 


pig-iron prices reported last 


JS. 


cut of in Cleveland 
week had been generally 


anticipated. On the whole, the extent of the redu 
tion fulfilled the most sanguine expectations of 
consumers, and it is not disputed that the new 
quotations do not cover the actual cost of produc 
tion. With stabilisation at this low level, an im 
mediate expansion of business js looked for, as most 
of the consuming works have allowed their reserves 
of pig-iron to dwindle almost to Vanishing point. 


In Scotland, the present cuts have 
( leve land 
Scottish 


been anti ipated 
For some time past the 


quoted special rates to 


l1ronmasters have 


consumers, and it is 


understood that this practice is being continued. 
At all events, a few big contracts have been 
negotiated with Scottish buyers, and the attend 
ance at the weekly meeting of the Cleveland iron 
market on Tuesday and the general animation dis 
played indicated a healthy reawakening of interest. 
The revised quotations tor the various Cleveland 
grades are:—No. 3 Cleveland G.M.B., 58s. 6d.; 
No. 1 foundry iron, 61s.; No. 4 foundry, 57s. 6d. ; 


No. 4 forge, 57s. per ton 


Consumers seem to think that hematite prices also 
will affected by the cut in Cleveland prices. 
Certainly the disparity between the quotations for 


the different grades of iron is above normal, but 


be 


the 


East Coast hematite makers are reluctant to reduce 
values, and in some cases refuse to make any 
concessions whatever. The sellers’ position is 


strengthened by the fact that output is so restricted, 
but there 


are still stocks to liquidate. Makers 
quote 70s. per ton for East Coast mixed numbers 
and 70s. 6d. for No. 1 quality, but buyers claim 
to be able to purchase at about 1s. per ton less 
than these figures On the North-West Coast. 
Bessemer mixed numbers are quoted at 70s. per ton 
at works. 
LANCASHIRE. Th reduction in Cleveland 


prices has disturbed confidence in the stability of 
the foundry-iron market locally, and sellers of 
Midland brands of iron, which chiefly used in 
Lancashire, apprehensive that a policy of hold 
ing back in the hope of sympathetic reductions will 
be generally adopted by consumers. For delivery Oo 


are 
are 


users in the Manchester price zone, both Derbyshire 
and Staffordshire brands of No. 3 are quoted on 
the basis of 69s. 6d. per ton, with Northamptonshire 


iron at 68s. Values of Scottish pig-iron, for delivery 


equal to Manchester, range from about 90s. to 91s 


per ton. The demand for West Coast hematite is 
also very slow. 

THE MIDLANDS.—There is no material change 
in the position of foundry pig-iron in this area 


Little or no forward business is being done. Con 


sumers are not at all sanguine about the immediate 
prospect of an improvement in business, and, con 
sequently, are not prepared to commit themselves 
to forward buying Values are unchanged mean 
while at 67s. 6d. for No. 3 Northants and 71s. for 
Derbyshire and Staffordshire No. 3, these figures 
including delivery to local stations 
SCOTLAND.—Business is almost at a_ standstill 
this week. The ouly item of interest is the reduction 


the 
however, 


per ton in 
reduction, 


of 


does 


of 5s. Middlesbrough iron. 
This not affect Scotland, 
as consumers there have been buying for some time 
at even less than the official price. There is no 
change in prices, and No. 3 Scotch foundry iron 
remains on the basis of 76s. 6d. f.o.t. furnaces, with 
the addition of 2s. 6d. per ton for No. 1 quality. 


price 


Finished Iron. 


The market remains extremely quiet. The makers 
of Staffordshire marked only moderately 
occupied, but are hoping shortly for an improvement 
in railway business. The price of £12 10s. at works 


bars are 


is retained. Makers of crown and nut and bolt 
iron continue to be very short of work, and there 
is keen competition for the small amount of busi 
ness now coming from consumers and stock ware 
houses. Crown iron is quoted at prices between 
£9 15s. and £10 5s., and nut and bolt bars are at 
ithout £8 15s. to £9. No improvement is likely in 
bolt iron, while Belgian material can be obtained 
at such low rates as at present. No. 3 foreign iron 
is being offered at £5 5s. to £5 7s. 6d. delivered 
works in the Darlaston district. Even at these 
prices little business is passing at the moment, 


although the 
is offering. 


Belgian works secure the bulk of what 


Steel. 


very restricted demand for 

Orders are being sought by 
the works for both sections and plates, rolling pro- 
grammes being difficult to arrange. The small steel- 
bar market is also unimproved. Trade in semi 
finished steel is quiet, and the home makers are 
poorly occupied. The Continental mills are main- 
taining their prices fairly well, in spite of the fact 
that 


rhere 1s only a 


finished-steel products. 


they are receiving little fresh business, the 
recent buying wave being now entirely exhausted. 


Several of the Continental works. however, are well 
hooked ahead. 


Scrap. 


Cleveland merchants adhere to the view that 
values have reached their lowest level, and they are 


not prepared to accept long-term contracts on the 
basis of current quotations. Ordinary quality cast 
iron scrap is now at 48s. per ton and machinery 
quality is lowe at 50s The scrap iron 
and steel market in South Wales continues to 
be extremely quiet. Owing to the number of idle 
furnaces, the requirements of the steelworks are 


easily satisfied. There has been no alteration in the 


situation in the Midlands, and prices are practically 
unchanged. In Scotland, orders for plates and 
sections are extremely scarce at the mills, and a 
commencement by the works was made with only 
a limited number of melting furnaces in operation, 
so that it is expected that full outlets for scrap will 
not be found for a little time yet. First-quality 
machinery cast-iron scrap, suitable for foundries, 


Is at 55s. to 56s. 3d.. 
same specification at 
railway cl 


bars at 


with ordinary cast iron to the 
5ls. 3d. to 52s. 6d., cast-iron 
airs 54s., light metal 40s.. and furnace fire- 
37s. 6d. all per 


ton 
delivered f.o t. 


The above prices are 
consumers’ works. 


Metals. 


Copper.—-The American 


copper statistics for 
December are just about due. 


It will be interesting 
to observe how the production of refined copper 
compares with that of the preceding period of last 
year, the average output during January-November 
having been 123,000 short tons monthly. The daily 
rate touched its lowest point in November, while 
during the first eleven months of 1930 export 
deliveries averaged 37,778 tons per month, and those 
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to domestic buyers 67,175 tons. The position on 
Wall Street been looking rather better, and 
representative coppel stocks have gained ground 1 
spite of the fact that consumers in the United States 
are displaying little or no interest in purchasing. 
On this side conditions have been very similar, and 
the exporters have found great difficulty in dis. 
posing of their daily allocation for this country. 
Closing quotations : 


has 


Cash.—-Yhursday, £45 3s. 9d. to £45 6s. 3d.; 
Friday, £44 13s. 9d. to £44 15s.; Monday, 
£44 lls. 3d. to £44 12s. 6d.; Tuesday, £44 15s. to 
£44 17s. 6d.; Wednesday, £44 13s. 9d. to £44 15s. 

Three Months. — Thursday, £45 6s. 3d. to 
€45 7s. 6d.; Friday, £44 15s. to £44 16s. 3d.; 
Monday, £44 8s. 9d. to £44 10s.; Tuesday, £44 10s 
to £44 lls. 3d.; Wednesday, £44 Ils. 3d. t 
£44 i2s. 6d. 

Tin.—There is little of cheerful account in the 
situation, apart from expectations regarding the 
outcome of the output negotiations already men 


tioned. It seems apparent that American consumers 
do not mean to follow the rise in tin very far. The 
London market has been largely under the influence 
of reports concerning the progress of negotiations 
for restriction. 

Official closing prices : 

Cash.—Thursday. £120 to £120 2s. 6d.; Friday, 
£117 6d. to £117 15s.;: Monday, £114 15s. to 
£114 17s. 6d.; Tuesday, £113 12s. 6d. to £113 1s. ; 
Wednesday, £114 10s. to £114 15s. 


12s. 


Three Months. Thursday, £121 10s. t& 
£121 12s. 6d.; Friday, £119 to £119 2s. 6d.; Mon- 
day, £116 to £116 2s. 6d.; Tuesday, £115 t 
£115 2s. 6d. : Wednesday, £115 15s. 

Speliter.—There has been slightly more interest on 
the part of consumers, but, as there are ready 
sellers everywhere, prices suffered accordingly. Some 
business has been transacted with galvanisers. 

Daily fluctuations : 

Ordinary.—TVhursday, £13 1s. 3d.; Friday, 
£13 2s. 6d.; Monday, £13 5s.; ‘Tuesday, £13; 
Wednesday, £12 12s. 6d. 

Lead.—There is little demand from consumers 


Supplies, on the other hand, are arriving in excess 
of requirements, and the surplus metal is being 
stored in warehouse by producing interests. 

The week’s pi ices have been: 

Soft Foreign (Prompt).—Thursday, £14 6s. 3d. ; 
Friday, £14 6s. 3d.; Monday, £14 7s. 6d.; Tuesday, 
£14 6s. 3d.; Wednesday, £14 2s. 6d. 








Company Meeting. 


Cleveland Bridge & Engineering Company, 
Limited.—Presiding at the annual meeting of the 
Cleveland Bridge & Engineering Company, Limited, 


held at Darlington, Mr. J. R. Drxon (chairman 
and managing director) referred to the contract for 
the building of the bridge over the Zambesi at 


Sena in Portuguese East Africa. He said that their 
first party of engineers had arrived at the site of 
the bridge, and it was hoped that shortly after the 
flood season—early in April—they would be ready 
to start work on both the bridge and the railway. 
Mr. Dixon added that their continued decision to 
stand alone had shown itself to be the best policy, 
and he was still strongly of the opinion that the per- 
sonal interest and supervision which was given under 
these conditions made for the most economical work- 
ing, and more than counteracted any saving which 
might be effected by becoming part of a big com- 
bine. For the Zambesi contract they considered 
they had a fair price (£1,500,000), but, being a 
four-year contract, it could not be expected to show 
any profit for at least two years. 





Telephone : 3852 (2 Lines). 














CAST IRON FLANGED PIPES 
2 in.—12 in. & CONNECTIONS. to 24 in. dia. 


WE HAVE FIFTY-TWO YEARS OF ACCUMULATED EXPERIENCE AND METAL PATTERNS. 


JAMES & RONALD RITCHIE, LTD., 
MIDDLESBROUGH. 





Telegrams : “ Ritchie, Middlesbrough.” 
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MORE F O UNDRIES 
h TERLING BOXES! 


The continued and increasing popularity 
of the Sterling Moulding Box in the 
foundries of this country is convincing 
proof that the STERLING Solid Ribbed 
Rolled Steel BOX has more than justified 
itself as 


THE GREATEST ECONOMY 
YOU CAN INTRODUCE 
INTO YOUR FOUNDRY. 


To-day the need for economy is greater 
than ever before. If therefore you are 
not a user of STERLING BOXES you 
should write for our latest 
catalogue and_ investigate 
the Sterling Service with- 
out delay. 


Sterlins 


FOUNDRY MOULDING BOXES 
FOUNDRY WHEELBARROWS 
CORE OVEN TRUCKS 
PATTERN PLATES & ODDSIDES 
STEEL BOTTOM PLATES 
MOULDING BOX PINS 
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COPPER. 
$$ « 4d. 
Standard cash ne - 4413 9 
Three months 0 e €11 8 
Electrolytic ee - 47 00 
Tough es - 6 6 Ee 
Best selected an -- 4510 O 
Sheets “a aa oo 6 8¢ 
India - - - 5615 0 
Wire bars .. 47 1l 3 
Do. March oa o @hi 3 
Do. April es -» 4711 3 
Ingot bars .. a o @ii 3 
H.C. wire rods Pye -- 499 § O 
Off. av. cash, December .. 4616 4). 
Do., 3 mths. December 4613 713 
Do., Sttlmnt., December 46 15 113 
Do., Electre, December 50 14 53 
Do., B.S., December .. 48 15 7h 
Do., wire bars, December 51 7 7 
Solid drawn tubes ‘ -» Il4d. 
Brazed tubes an on ~» Ul}d. 
Wire ve sa a oo Tad. 
BRASS. 
Solid drawn tubes si -» 10d, 
Brazed tubes av wa oo |=. 
Rods, drawn a a .- Oe 
Rods, extd. or rild. one -- 5d. 
Sheets to lO wg. .. ae -» 83d. 
Wire on P= = -» 84d. 
Rolled metal ~ ia -- Tid. 
Yellow metal rods on -- Sd. 
Do. 4 x 4 Squares ee -» 63d. 
Do. 4 x 3 Sheets ba -» 63d. 
TIN. 
Standard cash < « 11410 0 
Three months <a - 11515 O 
English - - «+ 116 & O 
Bars ee ee - 11615 O 
Straits és ee - 117 12 6 
Australian .. ia - 116 2 6 
Eastern <s “a -- 11810 O 
Banca ae we - 117 12 6 
Off. av. cash, December .. 111 12 43 
Do., 3 mths., December 112 17 102 
Do,., Sttlmt., December 1] 112 43 
SPELTER. 
Ordinary .. oe -- 1212 6 
Remelted .. «> 1112 6 
Hard “ a bs 915 O 
Electro 99.9 sa -- 15 5 O 
English as <a -- 1310 0 
India ee ee - 8376 
Zinc dust .. oe - 199 00 
Zine ashes .. 3 5 0 


Off. aver., December a # 
Aver., spot, December .. lt 


LEAD. 
Soft foreign ppt. 14 2 6 
English es ‘a 1510 0 
Off. average, December 15 5 813 
Average spot, December... 15 5 79 
ZINC SHEETS, &c. 

Zinc sheets, English -- 22 0 0 

Do. V.M. ex-whf. - 23 0 0 
Rods ee oe -- 25 0 0 
Boiler plates ee -- 1810 0 
Battery plates 19 5 O 

ANTIMONY. 
Special brand, Eng. 36 0 0 
Chinese ee ee 25 10 0 
Crude -- 22 00 
QUICKSILVER. 

Quicksilver ee ee 232 7 6 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


Feiro-silicon— 


25% = 717 6 

45/50% .. . - 1110 0 

75% ‘ és - 1810 0 
Ferro-vanadium— 

35/50% 12/8 lb. Va. 
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Ferro-moly bdenum— 
70/75% o. free 
Ferro-titanium— 
23/25% caroon-free me 
Ferro-phosphorus, 20/25% .. 
Ferro-tungsten— 


4/2 1b. Mo. 


10d. lb. 
£15 17 6 


80/85% .. ss 2/3 Ib. 
Tungsten metal powder— 
98/99% .. : 2/6 Ib. 


Ferro-chrome— 


2/4% car. - £30 10 0 


4/6% car. .. se -- £23 5 O 
6/8% car. .. ee -- £22 10 O 
8/10% car... ‘i -- £22 2 6 
Ferro-chrome— 

Max. 2% car. es -- £32 15 O 
Max. 1% car. ee -- £37 10 O 
Max. 0.70% car. .. -- £40 0 O 
70%, carbon-free .. - 10d. Ib. 


Nickel—99% cubes, or pellets £170 0 0 


Ferro-cobalt .. we -- 9/6 1b. 
Aluminium 98/99% .. -- £85 O O 
Metallic chromium— 

96/98% ‘ 2/7 Ib. 


Ferro-manganese (net)— 


76/80% loose £11 OO0to£ll 15 0 
76/80% packed£12 0 Oto £12 15 0 
76/80% export £1] 0 Oto£ll 10 0 
Metallic manganese— 
94/96% carbonless 1/4 Ib. 
Per ton unless otherwise stated. 
HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 2 
Finished bars, 18% tungsten £0 3 0 
Per |b. net, d/d buyers’ works. 
Extras— 
Rounds and squares, 3 in. 
and over oa «+ 4d. Ib. 
Rounds and squares, under 
gin.to}in. .. -- 3d. Ib. 
Do., under } in. to fs in... 1/- Ib. 
Flats, } in. x }in. to under 
lin. x fin. .. «+ 3d. Ib. 
Do., under $ in. x }in. .. 1/- Ib. 
Bevels of approved sizes 
and sections ee -- 6d. Ib. 
Bars cut to length, 10% extra. 
SCRAP. 
South Wales— £ed £s8.d 
Heavy steel. . 2 5 Oto2 7 6 


Bundled steel and 
shrngs. .. 115 
Mixed iron and 
steel wa 117 6to2 00 
Heavy castiron 2 7 6to2 & & 
Good machinery for 


Otol 18 6 


foundries .. vs . BH 6 
Cleveland— 
Heavy steel 


Steel turnings . 
Cast-iron borings . . 
Heavy forge 

W.I. piling scrap . 


2 6 
12 0 


NN we — bo 
~ 


8 0 to 


Cast-iron scrap 2 ll 0 
Midlands— 
Light cast-iron scrap - 260 
Heavy wrought 3.0 0 
Steel turnings _ 
Scotland— 
Heavy steel 210 0 
Ordinary cast iron 211 3 
Engineers’ turnings 112 6 
Cast-iron borings .. 115 0 
Wrought-iron piling 217 6 
Heavy machinery .. 215 0 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) oe -- 38 0 
Brass - - -- 28 0 
Lead (less usual draft) .. 12 10 
Tea lead .. oe - 9 O 
Zinc. . - oe -- 710 
New aluminium cuttings... 50 0 
Braziery copper .. -- 35 0 
Gunmetal .. es -- 37 0 
Hollow pewter .. -- 1% @ 
Shaped black pewter -- 56 0 


eoocoosoococo 


PIG-IRON. 
(f.0.t. unless otherwise tated.) 
N.E. Coast— 


Foundry No. 1 oe 61/- 
Foundry No.3... ee 53/6 
Foundry No. 4 . 57/6 
Forge No. 4 oe oe 57/- 
Hematite No.1 .. ro 70/6 
Hematite M/Nos. .. A 70/- 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 78/- 
»  4d/d Birm. aA 88/6 
Midlands— 
Staffs.common* .. oe — 
» No. 4 forge* 66/- 
» No.3 fdry.* 71/- 
Shrops. basic ee oe _— 
» Cold blast,ord. .. — 
- » Yrolliron .. _ 
Northants forge* .. 62/6 
os fdry. No. 3* 67/6 
Derbyshire forge* .. 66 /- 
- fdry. No. 3* 71/- 
" basic* .. at _ 
*d/d Black Country dist. 
Scotland— 
Foundry No. 1 79/- 
Po No. 3 76/6 
Hem. M/Nos. 76/- 
Sheffieid (d/d district) — 
Derby forge ee 61/- 
»  fdry. No.3 .. 66/- 
Lines. forge ee ee _ 
»  fdry. No.3 .. 66/- 
-E.C. hematite 82/6 
W.C. hematite 86/6 
Lincs. (at furnaces) — 
Forge No. 4 ~~ os — 
Foundry No.3... ee _ 
Basic om on - 
Lancashire (d/d eq. Man.)— 
Derby forge ee 64/6 
»  fdry. No.3.. ni 69/6 
Staffs foundry No. 3 ee 69/6 


Dalzeil, No. 3 (special) 105/- to 107 /6 
Summerlee, No. 3 90/6 to 91/- 
Glengarnock, No. 3 
Eglinton, No. 3 .. 
Gartsherrie, No. 3.. 
Monkland, No. 3 
Shotts, No. 3 


90/6 to 91/- 
90/6 to 91/- 
90/6 to 91/- 
90/6 to 91/- 


FINISHED IRON AND STEEL 


Usual District deliveries for iron ; delivered 
consumers’ station for steel. 


Iron— £ «sd. £ 8. d. 
Bars (cr.) 10 0 O0tol0 15 0 
Nut and bolt iron 8 15 Oto 9 0 0 
Hoops -- 1015 Otol2 0 0 
Marked bars (Staffs) f.ot. 1210 0 
Gas strip .. 1015 Otol2 0 0 
Bolts and nuts, #in. x 4in. 14 6 0 

Steel— 

Ship plates 815 Oto 817 6 
Boiler pits. 9 5 O0told 5 0 
Chequer pits. . 10 12 6 
Angies ee - 8 7 6 
Tees ee os - 9 7 6 
Joists oe - -- 810 0 
Rounds and squares, 3 in. 
to 5} in. .. - - 97 6 
Rounds under 3 in. to } in. 
(Untested) oe o 7138 6 
and upwards 
Flats—8 in. wide and over 8 12 6 
», under 8 in. and over 5in. 8 17 6 
Rails, heavy -- 810 0 
Fishplates .. ee - 12200 
Hoops (Staffs) 9 5 0t0o9 10 O 
Black sheets, 24g.8 12 6to9 12 6 
Galv.cor.shts., 24g. ll 5 0 
Galv. fencing wire, 8g. plain 12 0 0 
Billets, soft... 510 0 & up. 
Billets, hard 7 2 6 & up. 
Sheet bars .. 5 0 Oto5 12 6 


Tin bars 5 0 0to5 12 6 


January 15, 1931. 


PHOSPHOR BRONZE. 
Per Ib. basis, 
Strip - oe ee o< 1/0} 
Sheet to 10 w.g. we es 1/0} 
Wire “A oe oe 
Rods os ar oe we 1/03 
Tubes .. ae ee “a 1/54 
Castings .. ee ee ee 
Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 

C. CiirForp & Son, Limirep. 


NICKEL SILVER, &c. 


per Ib. 

Ingots for raising 7d. to 1/1 
Rolled— 

To 9 in. wide -. L/l tol/7 

To 12 in. wide +» 1/1} to 1/7} 

To 15 in. wide -- 1/1} to 1/74 

To 18 in. wide -- 1/2 to 1/8 

To 21 in. wide - 1/2} to 1/8} 

To 25 in. wide -- 13 tol/9 
Ingots for spoons and forks 7d. to 1/3} 


Ingots rolled to spoon size 10d. to 1/6} 
Wire round— 
3/0 to 10 G. 1/44 to 1/11) 


with extras according to gauge. 
AMERICAN IRON AND STEEL. 


At Pittsburgh unless otherwise stated. 
Dols, 
No. 2 foundry, Phila. .. -- 17.76 
No. 2 foundry, Valley .. -- 17.00 
No. 2 foundry, Birm. .. -- 14.00 


Basic re be oe -- 18.76 
Bessemer ,, in is -- 19.26 
Malleable .. wi a oo Bene 
Grey forge <e eae 


Ferro-mang. 80% ie -- 94.00 


O.-h. rails, h’y, at mill .. 43.00 
Billets a rors 30.00 
Sheet bars 30.00 
Wire rods 36.00 
Cents. 

Iron bars, Phila. . “ 2.09 
Steel bars P 1.60 
Tank plates 1.60 
Beams, etc. we oe és 1.60 
Skelp, grooved steel ee -- 1.60 
Skelp, sheared steel 1.60 
Steel hoops ea 1.90 
Sheets, black, No. 24 2.35 
Sheets, galv.,No.24 .. ae 2.90 
Sheets, blue an'I’d, No. 13 ol 2.05 
Wire nails. . ee ae a 1.90 
Plain wire. . ai 2.30 
Barbed wire, galv. oe o 8.85 
Tinplates, 100-Ib. box .. -» $5.00 

COKE (at ovens). 

Welsh foundry .. ° 23/6 to 25 - 
»  tarnace 15/- to 17/- 


Durham and Northumberland— 
‘ai foundry.. 15/- to 15/6 


»  furnace.. - - 14/6 
Midlands, foundry - _ 
- furnace os — 
TINPLATES. 
f.o.b. Bristol Channel ports. 
L.C. cokes 20 x 14 box 15/3 to 15/9 
eo -» 28x20 ,, -. 3i/- 
a -» 20x10 ,, -. 22/9 
ms -- 188xM4,, .. 16/3 
C.W. -- 20x14 ,, -- 15/- 
% ee 28x20 ,, -- 29/6 
9» -- 20x10 ,, ee 21/- 
-- 183x14 ,, -- 16/- 


Terneplates.. - 28x20 ; 31/- per 


box basis f.o.b. 


SWEDISH CHARCOAL IRON & STEEL. 
ig-iron -- £6 0 Oto£7 10 0 
Bars, hammered, 
basis -- £1710 Oto£18 10 0 
Bars and nail- 


rods, rolled, 


basis -- £1517 6tofl615 0 
Blooms -- £10 0 Otof£l2 O O 
Keg steel .. £32 0 0 to £33 00 
Faggot steel £20 0 Oto£24 O 0 
Bars and rods 

dead soft, steel£11 0 Otof£l4 0 0 


All per English ton, f.o.b. Gothenburg. 
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